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INTRODUCTION 

This memo supersedes the tolerance petition response from BED 
dated 25-NOV-1997 for myclobutanil on imported bananas. Changes 
include a refined residential risk estimate and subsequent 
changes to the aggregate risk assessment. 

Rohm and Haas has requested the establishment of a permanent 
tolerance for the combined residues of myclobutanil [alpha-butyl
alpha- (4-chlorophenyl) -lH-l, 2, 4-triazole-1-propanenitrile] and 
its metabolite alpha-(3-hydroxybutyl)-alpha-(4-chlorophenyl)-lH-
1,2,4-triazole-l-propanenitrile (free and bound) on bananas. The 
bananas will be imported. 

Permanent tolerances are established (40 CFR 180.443, 40 CFR 
185.4350, and 40 CFR 186.4350) for residues of royclobutanil 
[alpha-butyl-alpha-(4-chlorciphenyl)-lH-1,2,4-tridzole-l
propanenitrile] and its metabolite alpha-(3-hydroxybutyl)-alpha-
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(4-chlorophenyl)-lfi-l,2,4-triazole-1-propanenitrile (free and 
bound) on almonds, apples, cottonseed, grapes, sweet and sour 
cherries, and stone fruits (except cherries). 

Permanent tolerances are established (40 CFR 180.4431 for 
combined residues of myclobutanil [alpha-butyl-alpha-(4-
chlorophenyl)-lH-1,2,4-triazole-1-propanenitrile] and its 
metabolite alpha-(3-hydroxybutyl)-alpha-(4-chlorophenyll-lH-
1,2,4-triazole-1-propanenitrile (free) on animal commodities 
except milk. A permanent tolerance is established for 
myclobutanil [alpha-butyl-alpha-(4-chlorophenyl)-lH-1,2,4-
triazole-1-propanenitrile] and its metabolites alpha-(3-
hydroxybutylJ-alpha-(4-chlorophenyl)-lH-1,2,4-triazole-1-
propanenitrile (free and bound) and alpha-(4-chlorophenyl)-alpha
(3,4-dihydroxybutyl)-lH-1,2,4-triazole-1-propanenitrile in milk. 

Myclobutanil is currently registered for outdoor cesidential and 
greenhouse use on annuals and perennials, turf, shrubs, trees, 
and flowers. 

I. EXECUTIVE SUMMARY 

HED recommends for the proposed tolerance of 4.0 ppm for the 
combined residues of myclobutanil [alpha-butyl-alpha-(4-
chlorophenyl)-lH-1,2,4-triazole-1-proP.anenitrile] and its 
metabolite alpha- ( 3-hydroxybutyl ).-alpha- ( 4-chlorophenyl) -lH-
1, 2, 4-triazole-1-propaneni trile (free and bound) on bananas. 

For risk assessment purposes only, HED concludes that residues 
resulting from the proposed use will not exceed 0.8 ppm in banana 
pulp. 

Aggregate risks from myclobutanil do not exceed HED's level of 
concern for infants, children, or adults. 

II. SCIENCE ASSESSMENT 

A. PHYSICAL AND CHEMICAL PROPERTIES ASSESSMEN'l. 

Product Chemistry data required for registration have been 
submitted and are satisfactory. The technical has previously 
been registered. 
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1. Description of Chemical 

Myclobutanil is a fungicide for control of powdery mildew and 
rust. 

Figure A. Myclobutanil 

N~N 
\__J} CN 

\ 

Empirical Formula: C13H17 ClN4 

Molecular Weight: 288.78 
CAS Registry No,: _88671-89-0 
Shaughnessy/Chemical No.: 128857 
Caswell No.: 723K 
CAS name: alpha-butyl-alpha- (4-

chlorophenyl)-lH-1,2, 4-triazole-l
propanenitrile 
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2. Identification of Active Ingredient 

Table 1: Manufacturing and Impurity Data for Myclobutanil 
Technical (RH-3866 Technical Fungicide, EPA Registration 

Number 707-210) 

OPPTS GLN MRID or Sta tu Deficiency 
Accession # s· 

830.1550: Product Identity 072895 A 
and Composition 406054-01 

830.1600: Description of 072895 A 
Materials Used to Produce 
the Product 

830.1620: Description of 072895 A 
Production Process 

830.1650: Description of 072895 A 
Formulation Process 

830.1670: Discussion of 072895 A 
Formation of Impurities 406054-01 

830.1700: Preliminary 072895 A 
Analysis 406054~01 

830.1750: Certified Limits 406054-01 A 

830.1800: Enforcement 072895 A 
Analytical Method 073596 

406054-01 

830.1900: Submittal of See "2" A 
Samples below 

1 A = Acceptable. N = Unacceptable 

2 Analytical reference standards for myclobutanil and its 
metabolites were submitted to the Pesticides and Industrial 
Chemicals Repository, RTP, NC. 
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Table 2. Physical and Chemical Properties for Myclobutanil 
Technical, EPA Registration Number 707-210 

OPPTS GLN Accession/ Status 1 Result 
MRID # 

830.6302: Color 072895 A light yellow 
141683 
266121 
256773 
406054-02 

830.6303: Physical 072895 A solid 
State 141683 

266121 
256773 
406054-02 

830.6304: Odor 072895 A odor of 
141683 organosulfur 
266121 compounds, 
25 677 3 moderately intense 
406054-02 
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Table 2. Physical and Chemical Properties for Myclobutanil 
Technical, EPA Registration Number 707-210 

OPPTS GLN 

830.6313: Stability 
to Normal and 
Elevated 
Temperatures, 
Metals, and Metal 
Ions 

Accession/ 
MRID # 

072895 
141683 
266121 
25 677 3 
406054-02 
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Status' Result 

A thermal: No loss 
of active 
ingredient after 
2.5 years at 
25°C. 

Accelerated 
thermal stability 
studies (ARC) 
showed no evidence 
of major 
instability below 
300°C. 

seLsitivity to 
metal ions and 
metal: Inert to 
stainless steel as 
purification of 
the technical is 
conducted at 
>250°C on SS 
316/304 surfaces. 

Stable to metal 
ions as the 
technical is 
prepared in the 
presence of sodium 
and potassium ions 
at 150°C for 
prolonged periods. 

sensitivity to 
sunlight 3

: 

Ha_flife for 
photodegradation 
in soil is 144 
davs. 



Table 2 . Physical and Chemical Properties for Myclobutanil 
Technical, EPA Registration Number 707-210 

OPPTS GLN Accession/ Status 1 Result 
MRID # 

830.6314: N/A2 

Oxidation/Reduction; 
Chemical 
Incompatibility 

830.6315: N/A2 

Flammability 

.830.6316: N/A2 

Explodability 

830.6317: Storage N/A2 

Stability 

830.6319: N/A2 

Miscibility 

830.6320: Corrosion N/A2 

Characteristics 

830.6321: Dielectric N/A2 

Breakdown Voltage -

830.7000: pH N/A The technical 
406054-02 material cannot be 

diluted or 
dispersed in 
water. The pH of 
a 0'3turated 
aqueous solution 
of this material 
is about 6-7, the 
same as the 
background value 
of the water used. 

830.7050: UV/Visible New This new 
Absorption requirement requirement will 

be required in the 
future under 
reregistration. 

830.7100: Viscositv N/A2 
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Table 2 . Physical and Chemical Properties fer Myclobutanil 
Technical, EPA Registration Number 'u ·-210 

OPPTS GLN Accession/ Sta tus 1 Result 
MRID # 

830.7200: Melting 072895 A 63-68°C 
Point/Melting Range 141683 

266121 
256773 
406054-02 

830.7220: Boiling N/A 
Point/Boiling Range 

830.7300: 072895 A density: 1. 22 g/cc 
Density/Relative 141683 at 23°C 
Density/Bulk Density 266121 

256773 
406054-02 

830.7370: N/A The pure 
Dissociation 406054-02 ingredient does 
Constants in Water nor have acidic 

hydrogens and is 
- expected to be a 

very weak base. 
Attempts to 
measure pKa by 
titration with 
acid (HCl) and 
base (NaOH) failed 
to detect any 
inflection on the 
titration curve, 
indicating little 
or no 
dissociation. 

830.7520: Particle New This new 
Size, Fiber Length, requirement requirement will 
and Diameter be required in the 
Distribution future under 

rereaistration. 
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Table 2. Physical and Chemical Properties for Myclobutanil 
Technical, EPA Registration Number 707-210 

OPPTS GLN 

830.7550: Partition 
Coefficient (n
octanol/water), 
Shake Flask Method 

830.7560: Partition 
Coefficient (n
octanol /water), 
Generator Column 
Method 

830.7570: Partition 
Coefficient (n
octanol/water), 
Estimation by Liquid 
Chromatography 

830.7840: Water 
Solubility: Column 
Elution Method; 
Shake Flask Method 

830.7860: Water 
Solubility, 
Generator Column 
Method 

Accession/ 
MRID # 

141683 
406054-02 

072895 
141683 
266121 
256773 
406054-02 
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Status' Result 

A 871/1 at 25°C for 
pure active 
ingredient 

A For pure active 
ingredient in: 

water 142 ppm at 
25°C 

hexanes << lg/lOOg 

>50 g/100 g: 
xylene 
amyl acetate 
cyclohexanone 
DMF 
methyl ethyl 

ketone 

Measured by 
analytical method 
for RH-3866 (a 
capillary GLC 
method) 



Table 2. Physical and Chemical Properties for Myclobutanil 
Technical, EPA Registration Number 707-210 

OPPTS GLN Accession/ Sta tus 1 Result 
MRID # 

830.7950: Vapor 072895 A 1. 6 x 1 o- 6 

Pressure 141683 torr/25°C for pure 
266121 active ingredient 
256773 
406054-02 

1 A = Acceptable; N = Unacceptable (See Deficiency) ; N/A = Not 
Applicable 

2 Not required for technical 

3 Sensitivity to sunlight is no longer required. 

B. HUMAN RISK ASSESSMENT 

1. Hazard Assessment 

The toxicological data base_on myclobutanil is Jjequate and will 
support registration (Toxicology Profile, 7/12/941. 
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a. Acute Toxicity 

The following table summarizes acute toxicity values and 
categories for myclobutanil: 

Table 3. Acute Toxicity of Myclobutanil Technical 

GDLN STUDY RESULTS 

81-1 Acute Oral Toxicity ·' Rats LDso: 1. 6 g/kg (males) in 
Accession #072896 LDso: 2.29 g/kg {females) 
Report #84-063A TOXICITY CATEGORY: II12I 
Date: 7/19/84 

Acceptable . 

81-2 Acute Dermal Toxicity in LDso: >500\J mg/kg 
Rabbits 
Accession #072896 TOXICITY CATEGORY: III 
Report #84R-134A 
Date: 7/30/84 

Acceptable 

81-3 Acute Inhalation Toxicity LC so: >5.1 mg/L 
in Rats - (four hour exposure) 
MRID #403571-01 
Report #87R-028 TOXICITY CATEGORY: IV 
Date: 8/31/87 

Acceptable 

81-4 Primary Eye Irritation in Primary Irritation Score: 
Rabbits Not given in DER 
Accession #072896 
Report #84R-134A TOXICITY CATEGORY: I 

Severe eye irritant 
Acceptable 

81-5 Primary Dermal Irritation Primary Irritation Score: 
in Rabbits Not given in DER 
Accession #072896 
Report #84R-134A TOXICITY CATEGORY: IV 
Date: 8/3/84 Non-irritating to the 

skin under conditions of 
Acceptable . test. 
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Table 3 . Acute Toxicity of Myclobutanil Technical 

GDLN STUDY RESULTS 

81-6 Dermal Sensitization in Buehler method. 
Guinea Pigs 12 pigs, •. 0 induction 
MRID #403571-02 doses of !J • 4 ml of 50% 
Report #87R-035 w/w formulation in 80% 
Date: 6/25/87 ethanol. 50% w/w 

formulation in acetone 
Acceptable used at challenge + 

rechallenge. Minimal 
erythema at 24 & 48 hrs. 
Positive sensitizing 
reaction. 

b. Subchronic Toxicity 

The following table summarizes subchronic toxicity values and 
categories for myclobutanil: 

Table 4 . Subchronic Toxicity of Myclobutanil (Technical) 

GDLN STUDY RESULTS 

82-l(a) Subchronic Feeding NOEL: 1000 ppm 
in Rats (13 weeks) LOEL: 3000 ppm 
Accession #'s 
072897 and 072898 Effects: increased liver and 
Report #83R-068 kidney weights; hypertrophy, 
Date: 8/7/84 necrosis in liver; pigmentation 

in convoluted kidney tubules; 
Core Grade: vacuolated adrenal cortex. 
Minimum 
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Table 4. Subchronic Toxicity of Myclobutanil (Technical) 

GDLN 

82-1 (b) 

STUDY 

Subchronic Feeding 
in Dogs (13 weeks) 
Accession #072899-
072900 
Report #83R-204 
Date: 8/7/84 

Core Grade: 
Minimum 

NOEL: 10 ppm 
LOEL: 200 ppm 

RESULTS 

Effects: Technical myclobutanil 
(81.1%) tested at: 0, 10, 200, 
800 or 1600 ppm (0, 0.34, 7 .26, 
29.13 or 56.80 mg/kg/day (males) 
and 0, 0.42, 7.88, 32.43 or 57.97 
mg/kg/day (females). At 200 ppm 
and above, hepatocellular 
centrilobular or midzonal 
hypertrophy was observed in 
males. At 800 ppm and above, the 
same effect was oLserved in 
females. In addition, increases 
in alkaline phosphatase, in 
absolute liver weights in both 
sexes and in relative liver 
weights in males were observed. 
At 1600 ppm, all the previous 
effects· plus increases in 
reiative liver weights in 
females, a suggestion of mild red 
cell destruction or mild anemia, 
and decreases in body weight and 
food consumption (possibly 
related to palatability) were 
observed. 
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Table 5. Subchronic Toxicity of Myclobutanil, 40% Formu1ation 

GDLN 

82-2 

STUDY RESULTS 

28-day dermal in 
rats 

NOEL for systemic effects: >100 
mg ai/kg/day. 

Accession #266080 
Report #85R-240 
Date : 8 I 2 9 I 8 6 

NOEL for skin irritation: 10 mg 
a.i./kg/day 
LEL: 100 mg a.i.1.-~/day for both 
formulations. 

Minimum 
Effects: Study conducted on two 
formulations: 41.36% (40WP) and 
24.99% (2EC) formulation. 2EC 
formulation applied at either 1, 
10 or 100 mg a.i./kg and 40WP 
formulation applied at 100 mg 
a.i./kg. Rats treated lx/day for 
a total of 19-20 treatments over 
a 4-week period. No systemic 
effects observed at any dose 
level for either formulation. 
Microscopic changes, indicating 
irritation were observed in the 
skin, These included epidermal 

- necrosis, epidermal thickening, 
and/or subacute/chronic 
inflammation of the dermis and 
were observed in all groups, 
including control. ; however, the 
changes were of lesser severity 
and at a lower incidence in the 
vehicle control and in the mid
and low dose groups of the 2EC 
formulation. The 40WP group 
exhibited a minimal to mild 
degree of chronic inflammation 
and epidermal thickening with 2 
animals exhibiting eschar 
formation. This study is 
acceptable for regulatory 
requirement for a 21-day dermal 
study for both the technical and 
the formulation (see Data Gaps 
Comments). 
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c. Chronic Toxicity 

The following table summarizes chronic toxicity values and 
categories for myclobutanil: 

Table 6. Chronic Toxicity of Myclobutanil (Technical) 

GDLN STUDY RESULTS 

83-1 Chronic feeding NOEL: 100 ppm 
study in dogs LOEL: 400 ppm 
Accession #165248 
Report #84R-078 Effects: 91. 4% material fed in 
Date: 10/15/86 the diet to 6 dogs/group/dose at 

levels of 0, 10' 100, 400 or 1600 
Core Grade: ppm for one year. LEL: 14 . 2 8 
Minimum mg/kg/day; the NOEL: 3.09 

mg/kg/day based on hepatocellular 
hypertrophy, inc:::eases in liver 
weights, "balloo111:..d" hepatocytes 
and increases in alkaline 
phosphatase, SGPT and GGT. In 
addition, there were some. 

- possible slight hematological 
effects. Full histopathology 
examinations not submitted for 
mid- and low dose level groups. 
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ct. Carcinogenicity 

The following tables surrunarize carcinogenicity values and 
categories for myclobutanil: 

Table 7. Carcinogenicity of Myclobutanil (Technical) 

GDLN 

83-2(a) 

STUDY 

Oncogenicity study 
in mice 
Accession #164990 
Report #84R-023 
Date: 10/17/86 

Core Grade: 
Minimum when 
considered with 
MRID #428091-02 

RESULTS 

NOEL: 100 ppm (Sy,temic) 
LOEL: 500 ppm (Systemic) 

Effects: 90.4% test material 
given to male and female Crl:CD®-
1 (ICR)BR mice in diet for 24 
months at 0, 20, 100 or 500 ppm 
(0, 2.7, 13.7 or 70.2 mg/kg/day 
for males; 0, 3.2, 16.5, or 85.2 
mg/kg/day for females). LEL 
based on increased MFO (male and 
female); increased SGPT (male) 
and increased absolute and 
relative liver weights (male and 
female); increased incidences and 
severity of centrilobular 
hepatocytic hypertrophy, Kupffer 
cell pigmentation, periportal 
punctate vacuolation and 
individual hepatocellular 
necrosis (male); and increased 
incidences of foc3l 
hepatocellular alterations and 
multifocal hepatocellular 
vacuolation (male and female). 
Not tested at high enough dose 
levels in females. MRID No. 
428091-02 tested at sufficiently 
high dose levels [2000 ppm (393.5 
mg/kg/day)], no oncogenic effects 
observed. The two studies 
together satisfy the regulatory 
requirement for an oncogenicity 
study in the mouse. 
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Table 8. Carcinogenicity of Myclobutanil '.Technical) 

GDLN 

83-2(a) 

STUDY 

Oncogenicity study 
in mice 
MRID #428091-02 
Report # 89R-261 
Date: 3/17/93 

Core Grade: 
Minimum when 
considered with 
Accession #164990 

RESULTS 

NOEL: Not established 
LOEL: 2000 ppm (393.5 mg/kg/day) 

Effects: Technical (92.9%) 
administered to female Crl:CD®-1 
(ICR)BR mice at 0 or 2000 ppm 
(393.5 mg/kg/day) in diet. 
Decreases in body weight & body 
weight gain; increases in liver 
weights; hepatocellular 
hypertrophy; hepatocellular 
vacuolation; necrosis of single 
hypertrophied hepatocytes; 
yellow-brown pigment in the 
Kupffer cells and cytoplasmic 
eosinophilia and hypertrophy of 
the cells of the zona fasciculata 
area of the adrenal cortex. Not 
oncogenic under tr•e conditions of 
the study. Study is only.18 
months;- however, the two studies 
together satisfy the regulatory 
requirement for an oncogenicity 
study in the mouse. 
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Table 9. Carcinogenicity of Myclobutanil (Technical) 

GDLN 

83-2(b) 

STUDY 

Oncogenicity study 
in rats 
MRID #428091-01 
Report #HWA 417-
471, RH-89RC-260 
Date: 2/12/93 

Core Grade: 
Guideline when 
taken in 
conjunction with 
Accession #165247 

RESULTS 

NOEL: Not established 
LOEL: 2500 ppm (only dose tested) 

Effects: I 92. 9%) administered to 
male and female Sprague-Dawley 
Crl:CD®BR VAF/Plus® rats at 0 or 
2500 ppm (125 mg/kg/day) in the 
diet. Testicular atrophy and 
decreases in testes weights; 
increases in the incidences of 
centrilobular to midzonal 
hepatocellular enlargement and 
vacuolization in the liver of 
both sexes; increases in 
bilateral aspermatogenesis in the 
testes; increases in the 
incidence of hypospermia and 
cellular debris in the 
epididymides; and increased 
incidence of 
arteritis/periarteritis in the 
testes. No oncogenic effects 
observed. Satisfies regulatory 
requirement when taken with 
Accession #165247. 

18 



Table 10. Carcinogenicity of Myclobutanil (Technical) 

GDLN STUDY RES\:, _.TS 

83-5 Chronic Feeding/ NOEL: 2. 4 9 mg/kg/day 
Oncogenicity study LOEL: 9.84 mg/kg/day 
in rats 
Accession #165247 Effects: Technical (90.4% and 
Report #85RC-61 91.4% pure) administered to male 
Date: 10/24/86 and female Sprague-Dawley rats in 

diet for 24 months at 25/35/50, 
Core Grade: 100/140/200 & 400/560/800 ppm [2 
Guideline when weeks/2 weeks/to termination; o, 
taken in 2.49, 9. 8 4 or 39.21 mg/kg/day 
conjunction with (males) ; 0, 3.23, 12.86 or 52.34 
MRID #428091-01 mg/kg/day (females)]. Decrease 

in testes weights and increase in 
testicular atrophy. Not tested 
at high enough dose levels. MRID 
#428091-01 tested at sufficiently 
high dose levels (2500 ppm: 125 
mg/kg/day), no oncogenic effects 
observed. Satisfies regulatory 

- requirement when dken with MRID 
#428091-01. 
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e. Developmental Toxicity 

The following table summarizes developmental toxicity values and 
categories for myclobutanil: 

Table 11. Developmental Toxicity of Myclobutanil (Technical) 

GDLN STUDY RESULTS 

83-3 Teratology Study Maternal NOEL: 60 mg/kg/day 
in Rabbits Maternal LOEL: 200 mg/kg/day 
Accession #164971 
Report #83R-217 Effects: technical 90.4% 
Date: 11/15/84 administered to male New Zealand 

White rabbits 0 ,· .·(a.ter control), 
Core Grade Minimum 0 (Hi-Sil control}, 20.0, 60.0 or 

200.0 mg/kg/day a.i. by oral 
gavage (5 ml/kg b.w.) on days 7-
19 of gestation. Reduced body 
weight and body weight gain 
during the dosing period, 
clinical signs of toxicity and 
possibly abortions . 

. 
. Developmental NOEL: 60 mg/kg/day 

Developmental LOEL: 200 mg/kg/day 

Effects: Increases in number of 
resorptions, decreases in litter 
size and a decrease in the 
viability index. 
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Table 11. Developmental Toxicity of Myclobutanil (Technical) 

GDLN STUDY RESULTS 

83-3 Teratology Study Maternal NOEL: 93.8 mg/kg/day 
in Rats Maternal LOEL: 3'-" . 6 mg/kg/day 
Accession #141672 
Report # 83R-024 Effects: Technical (84.5%) 
Date: 6/22/84 administered to Sprague-Dawley 

[Crl:CD-(SD)BR] rats at 0, 31.26, 
Core Grade Minimum 93.77, 312.58 or 468.87 mg/kg/day 

by oral gavage from gestation 
days 6-15, inclusive. Rough hair 
coat and salivation at 312.6 and 
salivation, alopecia, 
desquamation and red exudate 
around mouth at 468.87 mg/kg/day. 

Developmental NOEL: 93.8 
mg/kg/day 
Developmental LOEL: 312.6 
mg/kg/day 

E;Efects: Increased incidences of 
14th ructimentary and 7th cervical . 

ribs at 312.6 and 468.9 
mg/kg/day. 
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f. Reproductive Toxicity 

The following table summarizes reproductive toxicity values and 
categories for myclobutanil: 

Table 12. Reproductive Toxicity of Myclobutanil (Technical) 

GDLN 

83-4 

STUDY 

Multigeneration 
Reproduction 
Toxicity in Rats 
Accession #'s 
143766 and 149581 
Report #84R-117 
Date: 8/21/85 

Core Grade 
Guideline 

RESULTS 

Systemic NOEL: 50 ppm (2.5 
mg/kg/day) 
Systemic LOEL: 200 ppm (10 
mg/kg/day) 

Effects: Technica~ (84.5% pure 
administered to m~le and female 
CRL:CD(SD)BR rats at 0, 50, 200 
or 1000 ppm in diet (0, 2.5, 10 
or 50 mg/kg/day). Increased 
liver weights and hepatocellular 
hypertrophy. 

Reproductive NOEL: 200 ppm (10 
mg/kg/day) 
Reproductive LOEL: 1000 ppm (50 
mg/kg/day) 

Effects: Increased incidence in 
the number of stillborns and 
atrophy of the testes, 
epididymides and prostate. 

Developmental NOEL: 200 ppm (10 
mg/kg/day) 
Developmental LOEL: 1000 ppm (50 
mg/kg/day) 

Effects: Decrease ~n pup body 
weight gain during lactation. 
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g. Mutagenicity 

The following tables summarize mutagenicity values and categories 
for myclobutanil: 

Table 13. Mutagenicity of Myclobutanil .Technical) 

GDLN STUDY RES0l.'l S 

84-2(a) Gene Mutation No appreciable increase in the 
Assay (Ames Test) reversion to histidine protrophy 
Accession #072901 of 4 .s_,_ t:,:ghimui;i um strains at 75 
Report #83R-0246 to 7500 ug/plate with &. without 
Date: 1/31/84 S-9 activation. 

Acceptable 

84-2(a) Gene Mutation Negative with and without 
Assay metabolic activation up to 175 
Mammalian Cells ug/ml. 
Accession #072901 
Report #84R-046 
Date: 5/29/84 

-Acceptable 
0 -

Table 14. Mutagenicity of Myclobutanil ''.::echnical) 

GDLN STUDY RESULTS 

84-2(b) Structural The level of 650 mg/kg did not 
Chromosomal cause a significant increase in 
Aberration Assay chromosomal aberrations in bone 
In vivo marrow cells sampled over the 
cytogenetics entire mitotic cycle. 
Accession #072901 
Report #84R-0074 
Date: 7/23/84 

Acceptable 
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Table 14. Mutagenicity of Myclobutanil (Technical) 

GDLN STUDY RESULTS 

84~2(b) Structural Did not induce chromosomal 
Chromosomal aberrations with & without 
Aberration Assay metabolic activation under the 
In vitro conditions of the study up to 200 
cytogenetics ug/ml. 
Accession #266099 
Report #20990 
Date: 4/85 

Acceptable 

84-2(b) Structural Did not induce dominant lethal 
Chromosomal mutations under conditions of 
Aberration Assay study at dose levels up to 735 
Dominant Lethal mg/kg. 
Test 
Accession #266101 
Report #86RC-0054 
Date: 10/10/86 

Acceptable 

84-2 (c) Other Genotoxicity Did not induce an increase in 
Assays unscheduled DNA synthesis up to 
(Unscheduled DNA toxic dose. 0.1-1000 ug/ml 
Synthesis) tested. 
Accession #266100 
Report #86R-084 
Date: 7/22/86 

Acceptable 
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h. Metabolism 

The following table summarizes metabolism values and categories 
for myclobutanil: 

Table 150 Metabolism of Myclobutanil (Technical) 

GDLN STUDY RESULTS 

85-1 Metabolism in Mice Rapidly absorbed V:;:id excreted. 
Accession #266102 Completely eliminated by 96 hrs. 
Report #83R-175 Extensively metabolized prior to 
Date: 8/29/86 excretion. Metabolic patterns 

similar for both sexes. 
Acceptable Disposition & metabolism after 

pulse administration is linear 
over dose range. 

85-1 Metabolism in Rats Completely and rapidly absorbed. 
Accession #266103 Extensively metabolized and 
Report #83R-144 rapidly and essentially 
Date: 8/28/86 completely excreted. Elimination 

of label from plasma biphasic and 
Acceptable evenly distributed between urine 

- and feces. No tissue 
accumulation after 96 hours. 

85-1 Metabolism in Rats At least 7 major metabolites 
Accession #072904 recovered and identified. 
Report #310-84-16 Highest amounts of radioactivity 
Date: 6/22/84 found in liver, kidneys, large 

and small intestiues. No tissue 
Acceptable accumulation. 

i. Neurotoxicity 

There have been no clinical neurotoxic signs or other types of 
neurotoxicity observed in any of the evaluated toxicology 
studies. The Hazard ID Assessment Review Committee did not 
recommend that a developmental neurotoxicity study be required 
for myclobutanil. The following information was considered in 
the weight-of-evidence evaluation: 

• Myclobutanil d6es not appear to be a neurotoxic chemical. 

• The toxicology profile for this chemical did not indicate 
that there were any treatment-related effects on the central 
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or peripheral nervous system. No acute or s·.:bchronic 
neurotoxicity studies in rats or delayed ne~:~pathy studies 
in chickens were available for review so there was no 
evaluation of the nervous system following perfusion. 

• No evidence of developmental anomalies of the fetal nervous 
system were observed in the prenatal developmental toxicity 
studies in either rats or rabbits at maternally toxic oral 
doses up to 468.9 and 200 mg/kg/day, respectively. 

j. Other Toxicological Considerations 

Myclobutanil has a complete data base and no other toxicological 
concerns have been identified in the evaluated studies. 

2. Dose/Response Assessment 

a. Reference Dose (RfD) for Myclobutanil 

The RfD is currently established to be 0.025 mg/kg/day based on 
the NOEL from the chronic feeding study in the rat (2.49 
mg/kg/day; MRID #00165247) and a safety factor cf 100 [10 for 
intraspecies and 10 for interspecies] . The LOEL for the chronic 
rat feeding study is 9.84 mg/kg/day based on decreased testicular 
weight and increased testicular atrophy. The Hazard ID A~sessment 
Review Committee noted that"the d.ose of 2.49 mg/kg/day 
established in the above study is supported by the Parental 
Systemic Toxicity NOEL and LOEL established in the Two-Generation 
reproduction study in rats. In that study the NOEL was 2.5 
mg/kg/day and the LOEL was 10 mg/kg/day. The Committee 
determined that the 10 x factor to account for enhanced 
sensitivity of infants and children (as required by FQPA) should 
be removed. A UF of 100 is adequate because of the following: 

(i: Developmental toxicity studies showed no increased 
sensitivity in fetuses as compared to maternal animals 
following in utero exposures in rats and rabbits. 

(ii) A two 
rats showed 
compared to 

generation reproduction toxicity 
no increased sensitivity in pups 
adults. 

study in 
that were 

(iii) The toxicology data base is complete and there are 
no data gaps. 

The Joint Meeting on Pesticide Residues (JMPR) established an 
ADI (RfD) of 0.03 mg/kg/day. 
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b. Carcinogenic Classification 

Myclobutanil is classified as Category E: not carcinogenic in two 
acceptable animal studies. Q1 " is not applicable. 

Other Toxicological Endpoints 

Acute Dietary (1 day) 

No appropriate toxicological endpoint was found for an acute 
dietary risk assessment. 

ii. Dermal absorption 

The Committee determined that a dermal absorption factor of 100% 
should be used for risk assessment because 1) a dermal absorption 
study was not available with the technical and 2) a dermal 
absorption factor could not be estimated due to the lack of 
comparative NOELs/LOELs from oral and dermal toxicity studies in 
the same species with the technical. The dermal absorption 
factor is required for Intermediate and Long-Term dermal risk 
assessment since oral doses were selected for these exposure 
periods. Dermal absorption is not required for Short-Term dermal 
exposure risk assessment since a dermal dose from a 28-day dermal 
toxicity study was selected for this time period. 

iii. Short-Term Dcciupational and Residential Exposure (1-
7 days) 

No 21-day dermal study is available on the technical material. 
However, a 28-day dermal study (Accession #266080) is available 
on two formulations: the 41.36% (40WP) formulation and the 24.99% 
(2EC) formulation. In this study, the 24.99% formulation was 
applied at either 1, 10 or 100 mg a.i./kg and the 41.36% 
formulation was applied at 100 mg a.i./kg in a constant volume of 
1.5 mg/kg. Rats were treated once/day for a total of 19-20 
treatments over a 4-week period. No systemic effects were 
observed at any dose level for either formulation. Microscopic 
changes, indicating irritation, were observed in the skin. These 
included epidermal necrosis, epidermal thickening, and/or 
subacute/chronic inflammation of the dermis and were observed in 
all groups, including controls; however, the changes were of 
lesser severity and at a lower incidence in the vehicle control 
and in the mid- and low dose groups of the 2EC formulation. The 
40WP group exhibited a minimal to mild degree of chronic 
inflammation and epidermal thickening with 2 animals exhibiting 
eschar formation. The NOEL for systemic effects is greater than 
100 mg a.i./kg/day. The NOEL for skin irritation is 10 mg 
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a.i./kg/day and the LEL is 100 mg a.i./kg/day for both 
formulations. 

Endpoint and dose for use in risk assessment: Systemic NOEL= 
~100 mg a.i./kg/day (HOT); a LOEL was not established. 

The systemic NOEL is greater than 100 mg active ingredient/kg/day 
(highest dose tested) 100 mg/kg/day will be the dose level used 
for risk assessment. 

iv. Intermediate Term Occupational and Residential 
Exposure (1 week to several months) 
(MRID #'s 00143766, 00149581) 

Technical myclobutanil, 84.5% pure was tested in a 2-generation 
reproduction study with male and female CRL:CD(SD)BR rats at the 
following dose levels: 0, 50, 200 or 1000 ppm (2.5, 10.0 and 50 
mg/kg/day) in the diet throughout the study. At 200 ppm, 
centrilobular hepatocellular hypertrophy was observed in the P2 

males. This was supported by slight but statistically 
significant increases in liver weights in males. At 1000 ppm, 
centrilobular hepatocellular hypertrophy was observed in both 
sexes in the P1 and P2 generations. These were again supported 
by slight but statistically significant increase~ in liver 
weights. Parental (systemic) toxicity NOEL: 50 ppm (2.5 
mg/kg/day; LEL: 200 ppm, (10 mg/~g/day) based on hepatocellular 
hypertrophy and increases in liver weights. 

At 1000 ppm, an increase in the number of stillborn or % born 
dead was observed in both generations. In addition, multifocal 
or diffuse testicular atrophy was observed in males in the P2 
generation. Increased necrotic spermatocytes/spermatids or 
decreased spermatozoa and atrophy of the prostate were also 
observed in these animals. Reproductive NOEL: 200 ppm (10 
mg/kg/day); LEL: 1000 ppm (50 mg/kg/day) based on an increased 
incidence in the number of stillborns and atrophy of the testes 
and prostate and a decrease in pup body weight gain during 
lactation. 

Endpoint and dose for use in risk assessment: Reproductive NOEL 
= 10 mg/kg/day based on atrophy of the testes and prostate as 
well as an increase in the number of stillborns and a decrease in 
pup weight gain during lactation at 50 mg/kg/day (LOEL). 
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v. Chronic Occupational and 
{Several Months to Lifetime) 
00165247] 

Residential (Non-Cancer) 
[MRID Nos. 00149582, 

Male and female Sprague-Dawley rats were fed diets containing 
myclobutanil (91.4%) at 0, 25/35/ 50, 100/140/200 or 400/560/800 
ppm (2 weeks/2 weeks/to termination) for 24 months. These dose 
levels corresponded to 0, 2.49, 9.84 or 39.21 mg/kg/day in males 
and O, 3.23, 12.86, or 52.34 mg/kg/day in females. There was no 
evidence of carcinogenicity. For chronic toxicity the NOEL was 
50 ppm (2.5 mg/kg/day and the LOEL was 200 ppm (10 mg/kg/day) 
based on decreased testicular weights and increased incidence of 
testicular atrophy. 

Since an oral dose was identified, 100% dermal a~sorption should 
be used for risk assessments. The 100% dermal absorption is 
based on the lack of a dermal absorption study as well as the 
lack of comparative oral and dermal NOELs/LOELs in the same 
species to estimate a dermal absorption factor. This dose and 
endpoint was also used for chronic dietary risk assessment. 

In general a risk assessment for inhalation exposure is not 
necessary for pesticides placed in Toxicity Category IV (i.e., 
low toxicity concern) . Myclobutanil, based on the LC 50 value of 
>5.1 mg/L is placed in Toxicity Category IV. However, because of 
the potential for exposure_ via th~s route, a risk assessment may 
be required. 

Since only an acute inhalation toxicity study was available, the 
Committee recommended the use of oral NOELs for the inhalation 
exposure risk assessments. The doses identified for inhalation 
risk assessments are from oral studies (i.e., use of oral NOEL). 
Therefore, risk assessment should be as follows: 

(ii The inhalation exposure component U .e., mg/L) using 
a 100% absorption rate (default value) sl.~uld be 
converted to a dose (mg/kg/day). 

(ii) The dermal exposure component (i.e., mg/kg/day) 
using 100% dermal absorption may be combined with this 
converted dose (mg/kg/day). · 

(iii) This dose should then be compared to the oral 
NOELs of 10 mg/kg/day for Intermediate-Term exposure and 
2.49 mg/kg/day for Long-Term exposures to calculate the 
Margins of Exposure. 
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3. Dietary Exposure and Risk Assessment/Characterization 

a. Dietary Exposure (Food Sources) 

i. Directions for Use (OPPTS GLN 860.12ra) 

Bananas 

Spray, dip or run harvested bananas through a cascade system 
containing a 200-400 ppm solution of Systhane® 2E or Rally 40W 
for crown rot complex. Use 1 to 2 fluid ounces of Systhane® 2E 
(0.015 to 0.031 lbs. ai) per 10 gallons of water or use one or 
two 50-gram pouches of Rally 40W in 100 liters of water (0.044-
0.088 lb ai in 26.4 gal water). Use the high label rate during 
periods of the year when crown rot problems are likely to be 
severe or when banana fruit will be in transit or storage for 
prolonged periods of time. Treatment is limited to a single 
application of a maximum of 400 ppm active ingredient. 
Application equipment should be adjusted to apply treatment 
throughout the cut banana hands, particularly to the crowns. In 
spray or cascade systems, freshly cut crowns should face the 
direction of the spray solution to assure thorough coverage of 
the cut crown. Treated bananas should be drip-dried prior to 
being packed for transportation and storage. 

ii. Plant Metab~lism (OPPTS 860.1300) 

Wheat 

Wheat plants (PP#4G3149) were grown under field conditions and 
treated with parent myclobutanil (RH-3866). RH-3866 is oxidized 
on the butyl chain to yield the alcohol, RH-9090 (free and 
bound). The alcohol metabolite [alpha-(3-hydroxybutyl)-alpha-(4-
chlorophenyl)-lH-1,2,4-triazole-l-propanenitrile] is the major 
metabolite. The alcohol is further oxidized to the ketone, RH-
9089 [alpha-(3-ketobutyl)~alpha-(4-chlorophenyl)-lH-1,2,4-

triazole-l-propanenitrile]. RH- 9089 comprises 2%-6% of the 
final residue. The nature of the residues in wheat were 
adequately defined. The residues of concern in wheat are the 
parent myclobutanil and its metabolite alpha-(3-hydroxybutyl)
alpha-(4-chlorophenyl)-lH-1,2,4-triazole-l-propanenitrile (free 
and bound) . 

Apples and Grapes 

Apple and grape metabolism data were submitted in PP#7G3479 (R. 
Loranger, 6/16/87). Myclobutanil (RH-3866) is metabolized by 
hydroxylation of the number three carbon on the ,_,,.1tyl chain, with 
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subsequent conjugation to form glucoside(s). Small amounts of 
the ketone (1%-3% of the whole fruit) are also present. 
Metabolism in grapes proceeds via the same pathway as in apples. 
The nature of the residues in apples and grapes were adequately 
defined. The residues of concern in apples and grapes are 
myclobutanil and the alcohol metabolite [alpha-(3-hydroxybutyl)
alpha-(4-chlorophenyl)-lH-1,2,4-triazole-1-propanenitrile] (free 
and bound) . 

A translocation study was conducted in support of PP#4G3149. A 
methanol solution of 14 C-labeled RH-3866 was applied to a single 
wheat blade and a single leaf of grape and apple seedlings. 
Plants were taken at various intervals, lyophilized and 
autoradiographed. For wheat, the treated blade, roots and 
remaining foliage were separately combusted to quantitate the 
extent of translocation. In a second study, seedlings were grown 
in nutrient solutions of ''C-labeled RH-3866. These plants were 
also lyophilized and autoradiographe.d with some combustion to 
measure the extent of absorption and translocation. It was 
concluded from these studies that very little RH-3866 
translocates beyond treated leaves following foliar application; 
however, when absorbed by roots, the fungicide translocates 
readily throughout the entire plant (R. Loranger's memo of 
1/9/85). 

Based on the three metabol;ism studies on wheat, apples and grapes 
[which indicate a similar metabolic route for crops in three 
different crop groups as defined in 40 CFR 180.41], the nature of 
the residue· in bananas is adequately understood. The residues of 
concern in bananas are myclobutanil [alpha-butyl-alpha-(4-
chlorophenyl)-lH-1,2,4-triazole-1-propanenitrile] and its 
metabolite alpha-(3-hydroxybutyl)-alpha-(4-chlorophenyl)-lH-
1,2,4-triazole-1-propanenitrile (free and bound). 

iii. Animal Metabolism (OPPTS 860.1300) 

The nature of the residue in animals is adequate~y understood. 
The residues of concern in animal commodities except milk are 
myclobutanil [alpha-butyl-alpha-(4-chlorophenyl)-lH-1,2,4-
triazole-l-propanenitrile] and its metabolite alpha-(3-
hydroxybutyl)-alpha-(4-chlorophenyl)-lH-1,2,4-triazole-l
propanenitrile (free). The residues of concern in milk are 
myclobutanil [alpha-butyl-alpha-(4-chlorophenyl)-lH-1,2,4-
triazole-l-propanenitrile] and its metabolites, alpha-(3-
hydroxybutyl)-alpha-(4-chlorophenyl)-lH-1,2,4-triazole-1-
propanenitrile (free and bound) and alpha-(4-chlorophenyl)-alpha
(3,4-dihydroxybutyl)-lH-1,2,4-triazole-1-propanenitrile. 
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iv. Residue Analytical Method - Plants (OPPTS GLN 
860.1340) 

The enforcement method for plants is Method 34S-88-10 (MRID 
#408033-02). Method 34S-88-10 has been sent to FDA for inclusion 
in PAM II. Briefly, plant samples are extracted with 0.5 N 
HCl/MeOH either overnight or over a 6 hour peri01. This step 
converts RH-9090 conjugate residues to RH-9090. ~xtracted RH-
9089 is converted to RH-9090 by NaBH 4 reduction. The extract is 
partially purified by petroleum ether partition, two methylene 
chloride partitions, Chelex-100-Fe>+• affinity chromatography, and 
fluorisil column chromatography. RH-3866 (RH-9090) 
quantification is performed by GLC with an N/P (ECO) detector. 
The sensitivity of the method (based on the EPA method validation 
on apples; PP#7F3476, M.J. Nelson, 7/18/89) is 0.1 ppm for parent 
and 0.2 ppm for its alcohol metabolite alpha-(3-hydroxybutyl)
alpha-(4-chlorophenyl)-lH-1,2,4-tria~ole-1-propanenitrile. 

An adequate enforcement method (Rohm and Haas Method 345-88-10, 
MRID #408033-02) is available to enforce the proposed tolerance 
on bananas. Quantitation is by GLC usinq a nitrogen/phosphorus 
detector for parent myclobutanil and an electron capture detector 
(Ni 63) for residues measured as the alcohol metabolite alpha-(3-
hydroxybutyl)-alpha-(4-chlorophenyl)-lH-1,2,4-triazole-l
propanenitrile. 

v. Residue Analytical Method - Animals (OPPTS GLN 
860.1340) 

Enforcement methods for the established tolerances on animal 
commodities are Methods 34S-88-22 (MRID #408253-01), 34S-88-15 
(MRID #406458-01), 31S-87-02 (MRID #404813-01), and 34S-88-21 
(MRID #408033-01). These methods have been submitted for 
publication in PAM II (PP#7F3476, M.J. Nelson, 7/18/89). 

vi. Multiresidue Methods (OPPTS GLN 860.1360) 

The FDA Pestrack data base (PAM Vol. I, Appendix, date 11/6/90) 
indicates that complete recovery has been obtained for 
myclobutanil under FDA multiresidue method D. Variable recovery 
has been obtained under FDA multiresidue method A under special 
instrument conditions. The alcohol metabolite, RH-9090, has a 
variable recovery under FDA multiresidue method A under special 
instrument conditions. 

vii. Storage Stability (OPPTS GLN 860.1380) 

Storage stability studies for myclobutanil on arples (Rohm and 
Haas Technical Report #31H-86-04, Accession #266cJ9) and grapes 
(Rohm and Haas Technical Report #31H-86-06, Accession #266115) 
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have been reviewed (PP#7F3476, M.J. Nelson, 2/8/88). Rohm and 
Haas was the performing lab for both studies. In another 
submission (PP#7F3476, M.J. Nelson, 4/26/88), apples and grapes 
were reanalyzed for RH-3866 and RH-9090 after frozen storage. 
The storage stability data discussed in the M.J. Nelson reviews 
dated 2/8/88 and 4/26/88 were summarized (PP#9F3811, W.T. Chin, 
8/2/90) as follows: ''Apples and grapes fortified with RH-3866 
and stored up to 2 years yielded recoveries between 84% and 108%. 
Grapes and apples treated with RH-3866, harvested, analyzed, and 
stored over 3 years and reanalyzed for both RH-3866 and RH-9090 
showed no change in the levels or composition of the residues 
demonstrating the long-term stability of myclobutanil and RH-
9090. These data indicate that myclobutanil residues are stable 
in samples for at least 3 years under frozen conditions." 

Adequate storage stability data are available on grapes and 
apples. Residues of myclobutanil and RH-9090 will be stable on 
grapes and apples for at least 24 months. Since grapes, apples, 
and bananas are all fruits, the storage stability data on grapes 
and apples can be translated to bananas. 

viii. Magnitude of the Residue in Water, Fish, and 
Irrigated Crops (OPPTS GLN 860.1400) 

Myclobutanil is not registered for di~ect use on potable water or 
aquatic food and feed crops; th~refore, no residue chemistry data 
are required under these guideline topics. 

ix. Food Handling Establishments (OPPTS GLN 860.1460) 

Myclobutanil is not registered for use in food-handling 
establishments; therefore, no residue chemistry data are required 
under this guideline topic. 

x. Magnitude of the Residue in Meat, Milk, Poultry, and 
Eggs (OPPTS GLN 860.1480) 

Meat, milk, poultry and egg tolerances have been established (40 
C FR 18 0 . 4 4 3) . 

Since no animal feed items are associated with bananas, residues 
will not occur in animal commodities as a result of the proposed 
use of myclobutanil on bananas. 

xi. Magnitude of the Residue in Crop Field Trials (OPPTS 
GLN 860.1500) 

"Post Harvest Residue Study on Bananas Treated with Myclobutanil, 
RAR 91-0011, 91-0012, 91-0013, 91-0014"; W. J. Zagorski, N. Ding; 
2/28/92; Laboratory Project ID Rohm and Haas Analytical Report 
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No. 34A-92-02. Performing laboratories were Del Monte USA 
Research Center, Walnut Creek, CA and Rohm and Haas Company, 
Spring House, PA (MRID #424459-01). 

Four trials were conducted during 1991 in California. The 
petitioner notes that treatment of bananas with myclobutanil 
would normally occur in the country of origin, J-nit there are no 
treatment stations in the banana exporting court ies with 
facilities which could comply with US EPA GLP requirements, nor 
are there laboratories with the requisite level of analytical 
documentation to comply with the GLP requirements. Therefore, the 
residue trials would be conducted at US facilities. All cold room 
storage, gasification, sample collection, separation of peel and 
pulp, and processing for analyses for the four trials took place 
at Del Monte USA Research Center, Walnut Creek, CA. In trials #1 
and #3, myclobutanil was applied as a spray treatment to banana 
hands at the rates of 200 ppm (0.5X), 400 ppm (lX), and 800 ppm 
(2X) . In trial #2, myclobutanil was applied as a dip treatment to 
banana hands at the rate of 200 ppm (0.5X), 400 ppm (lX), and 800 
ppm (2X). Trial #4 was a comparison between the spray and dip 
treatments each made at the rates of 200 ppm (0.5X) and 400 ppm 
(lX). The petitioner stated that all banana treatments consisted 
of one application of myclobutanil. Prior to myclobutanil 
application, fresh cuts of banana hands (8 to 10 bananas) 
obtained from Del Monte as received at the port of entry, were 
passed through a 15 L tank. containing a solution of clear water 
and 1% alum (the petitioner claims that banana companies use this 
solution as an astringent to reduce latex bleed, and consequently 
fruit staining) and allowed to drip dry for 2 tc J minutes. After 
myclobutanil application, banana hands were allowed to dry for 
one hour before being placed in commercial banana plastic storage 
bags, placed in cardboard banana boxes and placed in a cold room 
maintained at l3°C ± l°C for specified holding periods of 7, 14, 
and 21 days after treatment. All 0 day samples were col.lected 
immediately after myclobutanil application and air drying; these 
banana samples are in the green state without gasification or 
supermarket shelf storage time. 

The lack of residue data from the countries where use is intended 
is not a major concern here because the use is for postharvest 
application; environmental factors affecting residues on a 
growing crop are not a concern here. 

The bananas were removed from the cold room at the appropriate 
time intervals and transferred to a cold room maintained at 17°C 
± 1°C where they were exposed to ethylene gas for 24 hours (this 
procedure is called the ripening procedure) . The bananas were 
held in the cold room (without ethylene gas) for 3 days to 
simulate supermarket shelf storage. After this 0 torage period, 
the bananas were separated into peel and pulp, ~ .. :1ogenized in a 
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food processor with dry ice, and allowed to set Jnsealed in 
frozen storage for 24 hours (to allow C02 escape1. After this 
procedure, they were sealed and frozen at -23°C until analysis. 
Bananas were analyzed within 30 days of sampling. The average 
time from extraction to analysis was 10 days. Extracts were 
stored frozen at -5°C to -25°C. 

Recovery data were obtained from untreated samples of bananas 
fortified with RH-3866 at the levels of 0.01 ppm, 0.02 ppm, 0.05 
ppm, 0.2 ppm, 1.0 ppm, and 10 ppm prior to extraction. Recovery 
values ranged from 73% to 129% for fortification level of 0.01 
ppm; 73.9% to 125% for fortification level of 0.02 ppm; 59.9% to 
115% for fortification level of 0.05 ppm; 76.6% to 85.6% for 
fortification level of 0.2 ppm; 78.1% to 92.8% for fortification 
level of 1.0 ppm; and 79% to 90% for fortification level of 10 
ppm. Recovery data were obtained from untreated samples of 
bananas fortified with RH-9090 at the levels of 0.01 ppm, 0.02 
ppm, 0.05 ppm, 0.20 ppm, 1.0 ppm, and 10 ppm. Recovery values 
ranged from 73.7% to 133% for fortification level of 0.01 ppm; 
73.5% to 105% for fortification level of 0.02 ppm; 73.6% to 108% 
for fortification level of 0.05 ppm; 53.7% to 78% for 
fortification level of 0.20 ppm; 59.4% to 63.4% tor fortification 
level of 1.0 ppm; and 53.4% to 65.6% for fortification level of 
10 ppm. 

Residues were corrected for the average fortification recoveries 
based on Rohm a-nd Haas in-house 1990 and 1991 stone fruit 
analyses: 90% for RH-3866 and 85% for·RH-9090. Those stone fruit 
recoveries were comparable- to ave'rage banana recoveries obtained 
during the CA study, which were 93% for RH-3866 and 82% for RH-
9090 as shown in the following table: 

TABLE 16. PROCEDURAL PERCENT RECOVERY DATA for RAR 
#'s 91-0011, 91-0012, 91-0013, and 91-0014 

(MRID #424459-01) 

RH-3866 in RH-3866 in RH-9090 in RH-9090 in 
Banana Peel Banana Pulp Banana Peel Banana Pulp 

73.9-125 59.9-129 53.4-105 73.6-133 
(av. 86.42) (av. 100.39) (av~ 70.08) (av. 94. 61) 

I average RH-3866: 93 I average RH-9090'. 82 I 
Table 17 summarizes the amount of residues on bananas in the four 
CA studies resulting from post-harvest treatment of myclobutanil. 

35 



Table 17. Myclobutanil Residues on Bananas 

Tria~ ID# Application Sample Treatment· to RH-3866 RH-9090 Total 
Rate Description Sampling (ppm) (ppm) Residue 

Interval (ppm)' 
(days.) 

91-00llb 

200 ppm (0.5X) peel and pulp 0 0.36 0.01 0.37 

peel and pulp 7 0.30 0.01 0.31 

peel and pulp 14 0.35 0.01 0.36 

peel and pulp 21 0.02 0.03 0.05 

400 ppm (lX) peel and pulp 0 0.36 0.01 0.37 

peel and pulp ~ 0.53 0.01 0.54 

peel and pulp 14 0.36 0.03 0.39 

peel and pulp ·21 0.85 0.02 0.87 

800 ppm (2X) peel and pulp 0 0.03 0.01 0.04 

peel and pulp 7 0.67 0.01 0.68 

peel and pulp 14 0.17 0.004 0.17 

peel and pulp 21 0.09 ND 0.09 

200 ppm (0.5X) pulp only 0 ND ND ND 

pulp only 7 0.01 ND 0.01 

pulp only 14 0.02 ND 0.02 

pulp only 21 0.02 ND 0.02 
. 

400 nnm llX) nuln onlv 0 ND ND ND 
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Trial. ID# Application Sample Treatment to RH-3866 RH-9090 Total 
Rate Description Sampli.ng (ppm) (ppm) Residue 

Interval (ppm)" 
(days) 

pulp only 7 0.02 ND 0.02 

pulp only 14 0.02 0.01 0.03 

pulp only 21 0.03 0.004 0.03 

800 ppm (2X) pulp only 0 ND ND ND 

pulp only 7 0.01 NIJ 0.01 

pulp only 14 0.02 0.004 0.02 

pulp only 21 ND ND ND 

. ' 
91-0012° 

' 
200 ppm (0.5X) pulp and peel 0 1. 08 0.01 1. 09 

pulp and peel 7 1. 1 7 0.10 1. 27 

pulp and peel 14 1. 13 0.10 1. 23 

pulp and peel 21 1.65 0.04 1. 69 

400 ppm (lX) pulp and peel 0 1. 64 0.01 1. 65 

pulp and peel 7 2 .11 0.09 2.20 

pulp and peel 14 2.39 0.08 2.47 

pulp and peel 21 2.54 0.06 2.60 

800 ppm (2X) pulp and peel 0 3.01 ND 3.01 

pulp and peel 7 3.87 0.05 3. 92 

pulp and peel 14 3.30 0.08 3.38 

pulp and peel 21 4.73 0. 02 4.75 
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Trial ID# Application Sample Treatment to RH-3866 RH-9090 Total 
Rate Description Sampling (ppm) (ppm) Residue 

Interval (ppm)" 
(days) 

200 ppm (0.5X) pulp only 0 ND ND ND 

pulp only 7 0.03 0.01 0.04 

pulp only 14 0.03 0.01 0.03 

pulp only 21 0.07 0.01 0.08 

400 ppm (lX) pulp only 0 ND ND ND 

pulp only 7 0.05 0.02 0. 07 

pulp only 14 0.06 0. 01 0.07 

pulp only 21 ND 0.01 0.01 . 
' 

800 ppm (2X) pulp only 0 ND ND ND 

pulp only ,7 0 .11 0.03 0.14 

pulp only 14 0.09 0.02 0 .11 

pulp only 21 0.14 0.01 0. 15 

91-0013" 

200 ppm (0.5X) pulp and peel 0 0.13 ND 0.13 

pulp " ,d peel 7 0.22 0. 0 1 0.23 

pulp and peel 14 0.41 0.01 0.42 

pulp and peel 21 0.36 0.01 0.37 

400 ppm (lX) pulp and peel 0 0.28 0.01 0.29 

pulp and peel 7 0. 59 0.03 0. 62 

pulp and peel 14 0.63 0.03 0.66 

oulo and peel 21 0.74 0.01 0.75 
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' Trial ID# Application Sample Treatment to RH-3866 RH-9090 Total 
Rate Description Sampling {ppm) {ppm) Residue 

Interval {ppm)' 
(days) 

800 ppm (2X) pulp and peel 0 0.04 0.01 0.05 

pulp and peel 7 0.21 0.02 0.23 

pulp and peel 14 0.62 0.03 0. 65 

pulp and peel 21 0.68 0.01 0.69 

200 ppm {0.5X) pulp only 0 ND ND ND 

pulp only 7 0.02 ND 0.02 . 
pulp only 14 ND ND ND 

' 
pulp only ;21 ND ND ND 

400 ppm { lX) pulp only 0 ND ND ND 

pulp only 7 0.02 0.01 0.03 

pulp only 14 0.03 0.01 0.04 

pulp only 21 0.02 ND 0. 02 

800 ppm {2X) pulp only 0 ND ND ND 

pulp only 7 0.02 0.01 0.03 -- -
pulp only 14' 0.02 0.01 0.03 

pulp only 21 0. 02 ND 0.02 

91-0014 

200 ppm pulp and peel 0 0.03 ND 0.03 
{ 0. 5X) b 

oulo and oeel 7 0.02 ND 0.02 
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Trial ID# Application Sample Treatment to RH-3866 RH-9090 Total 
Rate· Description sampling (ppm) (ppm I Residue 

IntervaJ. (ppm)• 
{days) 

pulp and peel 14 0.03 0.01 0.04 

pulp and peel 21 0.02 ND 0.02 

400 ppm (lX)b pulp and peel 0 ND ND ND 

pulp and peel 7 0. 02 ND 0.02 

pulp and peel 14 0.07 ND 0.07 

pulp and peel 21 0.12 ND 0.12 

200 ppm pulp and peel 0 0.67 0.01 0.68 
( 0. 5X)' 

' pulp and peel 7 0.95 0.02 0.97 

pulp and peel 14 1. 15 0.02 1.17 

pulp and peel 21 1. 03 0.02 1. 05 

400 ppm (lX)' pulp and peel 0 1. 33 0.01 1. 34 

pulp and peel 7 1. 7 2 0.03 1. 75 

pulp and peel 14 1. 65 0.03 1. 68 

pulp and peel 21 1. 49 0.04 1. 53 

200 ppm pulp only 0 0.01 ND 0.01 
(0. 5X) b 

pulp only 7 . ND ND ND 

pulp only 14 ND 0.01 0.01 

pulp only 21 ND ND ND 
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Trial ID# Application sample Treatment to RH-3866 
Rate Description Sampling (ppm I 

Interval 
(days) 

400 ppm ( lX) b pulp only 0 ND 

pulp only 7 0. 02 

pulp only 14 0.01 

pulp only 21 0.01 

200 ppm pulp only 0 ND 
(0. 5X)" 

pulp only 7 0.03 

pulp only 14 0.03 

pulp only ' 21 0.03 

' 

400 ppm { lX)" pulp only 0 0.01 

pulp only 7 0.01 

pulp only 14 0.04 

pulp only 21 0.05 

a - Total residue includes RH-3866, RH-9090, RH-9090 conjugates, and RH-9089. 
b - Hand spray treatment. 
c - Hand dipped treatment. 
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RH-9090 Total 
{ppm) Residue 

{ppm)' 

ND ND 

ND 0.02 

ND 0.01 

ND 0.01 

ND ND 

0.01 0.04 

ND 0.03 

ND 0.03 

ND 0.01 

0.01 0. 02 

0.01 0.05 

0.01 0.06 



The CA residue data indicate that the highest residue values were 
from the samples that received the dip treatment. The highest 
value on banana peel treated at the lX rate (400 ppm) was 2.60 
and 4.60 ppm for the 2X (800 ppm) treatment. Residue data on 
bananas show that the highest residue obtained after the lX (400 
ppm) treatment were 2.60 ppm for samples of peel and pulp; and 
0.07 ppm for samples of pulp only. The highest residue obtained 
after the 2X (800 ppm) treatment were 4.75 ppm for samples of 
peel and pulp; and 0.15 ppm for samples of pulp only. The 
highest residue value obtained after the O.SX (200 ppm) treatment 
were of 1.69 ppm for peel and pulp and 0.08 for pulp only. The 
petitioner claims that the apparent increase in myclobutanil 
residues found in bananas are due to the natural loss of moisture 
from the fruit over time. 

Four additional postharvest residue studies on bananas were 
conducted in HI (MRID #430160-01, Rohm and Haas ~~alytical Report 
No. 34A-93-13, RAR 92-0061, 92-0062, 92-0063, and 92-0064). 
Systhane 2E Fungicide (707-EEE) and Rally 40W (707-215) were 
applied to compare residues from the two formulations. Residues 
from two application modes (spraying and dipping) were also 
compared. The performing laboratories were Del Monte USA 
Research Center, Walnut Creek, CA; Rohm and Haas Company, Spring 
House, PAi and Research Designed for Agriculture, RDA, a Division 
of West Consulting, Yuma, AZ. 

Green bananas were harvested, cut into hands of 4-6 fingers, 
washed, and drip dried .. The bananas were then treated once with 
a myclobutanil solution by dipping or spraying as follows: 

Dipping- The banana hands were submerged for 2-3 seconds in a 5 
gallon bucket containing the aqueous myclobutanil solution and 1% 
alum. After dipping, the bananas were air dried for 3-7 minutes. 

Spraying- The green banana hands were arranged on trays so that 
the crowns faced the spray nozzle. The aqueous myclobutanil 
solution containing 1% alum was applied using a handgun 
calibrated to deliver 0.5 liters spray to each c'ay. After 
spraying, the bananas were air dried for 3-7 minutes. 

The treatment types, rates, and ai applied in the four studies 
are tabulated as follows: 
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Table 18. Trial #1. Valery Banana Company, Kurtistown, HI 

Treatment # Treatment Type Rate ai applied 
(ppm) 

#1 Control 0 0 

#2 Sys thane 2E 0.5X 200 ± 10 
Spray 

#3 Sys thane 2E lX 400 ± 20 
Spray 

#4 Sys thane 2E 2X 800 ± 20 
Spray 

Table 19. Trial #2. Keaau Plantation, Inc., Hilo, HI 

Treatment # Treatment Type Rate ai applied 
(ppm) 

#1 Control 0 0 

#2 Sys thane 2E 0.5X 200 ± 10 
Dip 

#3 Sys thane 2E lX 400 ± 20 
Dip 

-
#4 Systhape .2E lX 400 ± 20 

Spray I 

#5 Rally 40W lX 400 ± 20 
Spray 

#6 Rally 40W Dip lX 400 + 20 

Table 20. Trial #3. Keaau Plantation, Inc., Hilo, HI 

Treatment # Treatment Type Rate ai applied 
(ppm) 

#1 Control 0 0 

#2 Sys thane 2E lX 400 ± 20 
Spray 

#3 Sys thane 2E 2X 800 ± 40 
Spray 

#4 Rally 40W lX 400 ± 20 
Spray 

#5 Rally 40W 2X 800 ± 40 
Spray 
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I Tabl.e 21.. Trial. #4. Robert Ha Inc., Hil.o, HI I 
Treatment # Treatment Type Rate ai applied 

(ppm) 

#1 Control 0 0 

#2 Sys thane 2E o.sx 200 ± 10 
Spray 

#3 Sys thane 2E lX 400 ± 20 
Spray 

#4 Rally 40W lX 400 :t. 20 
Spray 

After dipping or spraying, the banana hands were placed in 
plastic storage bags. The bags were placed in cardboard shipping 
boxes. The boxes were transported overnight to DelMonte USA 
Research Center, CA for analyses. All but the zero day samples 
were stored in a 13°C humidity controlled chambe to await 
ethylene treatment at the appropriate time. 

The treatment to sampling intervals were 0, 7, 14, 21, and 28 
days. The 0-day samples were analyzed within 24 hours of 
application without treatment with ethylene. The other samples 
were taken from the cold room at 3, 10, 17, and 24 days after 
treatment with myclobutanil_and treated with ethylene (approx. 
1000-1400 ppm ethylene gas. concefrtration, l7°C, ambient humidity) 
for 24 hours to attain color stage #3. The samples were held for 
3 days in cold storage (17°C) to simulate supermarket shelf 
storage to attain color stage #4. 

The whole bananas were weighed, separated into peel and pulp, and 
the pulp was weighed. Each sample was separately homogenized 
with dry ice; allowed to sit in unsealed plastic bags in frozen 
storage for 24 hours to allow the C02 to escape, and then sealed 
and stored frozen (-10°C) until the date of analyses. Residues 
in the whole banana were calculated using weights of the peel and 
whole banana and measured residues in the peel and pulp using the 
following calculation: 

residues in banana = 

weight of peel X residues in peel 
weight of banana 

+ weight of pulp 
weight of banana 

' 

X residues in pulp 

Residues were determined in the pulp and peel using TR 34S-88-10. 
The method determines RH-3866 and compounds converted to RH-9090 
by the analytical method (ie. RH-9090, RH-9089, and RH-9090 
glycoside conjugates). As stated by the petitioner, "residues 
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were corrected for the average fortification recoveries based on 
Rohm and Haas in-house 1990 and 1991 stone fruit analysis and 
earlier run banana analyses (Rohm and Haas Analytical Report 
#34A-92-02) and which were found to be comparable to banana 
recoveries obtained during this study: 85% for RH-3866 in peel, 
85% for RH-3866 in pulp, 75% for RH-9090 in peel, and 80% for RH-
9090 in pulp.'' Both uncorrected and corrected residue values 
were included in MRID #430160-01. Corrected values are reported 
in the tables below. Residues of 3866 were corrected for 85% 
recovery. Residues of 9090 were corrected for ~5% recovery. 

Actual recoveries for the four studies in HI were reported and 
are tabulated below: 

I Table 22. Recoveries from HI Studies 

Study # Matrix Fortifi- % Fortifi- % 
cation Recoveries cation Recoveries 

(ppm RH- of RH-3866 (ppm RH- of RH-9090 
38 66) 9090) 

92-0061 peel 0.02-10.9 69.6-96.2 0.02- 59.2-95.0 
(av. 8 4 . 4 I 0.50 (av. 77. 6 I 

pulp 0.02-1.0 69.8-103.0 0.02-0.1 65.9-102.0 
(av. 83.5) (av. 81. 4 I 

92-0062 peel 0.02-10.9 77.4-8.7.5 0.02-0.5 69.4-79.9 
-

. (av. 82. 4) (av . 7 4. 6) 

pulp --- --- --- ---

92-0063 peel 0.02-10.9 86.4-103.0 0. 02-l 5 63.9-81.9 
(av. 92.3) (av. 7 4. 0) 

pulp 0.02-0.4 73.4-97.4 0.02-0.l 70.9-109.0 
(av. 8 5. 6) (av. 83. 9) 

92-0064 peel --- --- --- ---

pulp 0.02-0.4 98.6-109.0 0.02-0.1 87.5-178.0 
(av. 103.8) (av. 132.8) 

Residue data are reported below: 
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TABLE 23. RESIDUES IN BANANA PEEL AT 20C' PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

2E/spray 92-0061 0 1. 02 NDR 1. 02 

7 1. 14 0.0305 1. 17 

14 1. 14 0.0356 1. 18 

21 1. 28 0.0400 1.32 

28 1.16 0.0416 1. 21 

2E/dip 92-0062 0 1. 34 NDR 1. 34 

14 1.14 0.0424 1.18 

28 0.978 0.0784 1. 06 

2E/spray 92-0064 0 1. 25 NDR 1. 25 

14 1. 58 0.0476 1. 62 

28 1.10 0.0452 1.14 
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TABLE 24. RESIDUES IN BANANA PEEL AT 400 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

2E/spray 92-0061 0 1. 93 0.0088 1. 94 

7 2.21 0.0600 2.27 

14 1. 7 6 0.0604 1. 82 

21 2.25 0.084C, 2.33 

28 1. 99 0.0768 2.07 

2E/dip 92-0062 0 2.04 0.0115 2.05 

14 1. 94 0.0636 2.00 

28 1. 53 0.0908 1. 62 

2E/spray 92-0062 0 2.56 0.0111 2. 57 

14 2.27 0.0736 2.34 

·28 3 •· 65 0.1240 3.77 

47 



TABLE 25. RESIDUES IN BANANA PEEL AT 4 0 () PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

40W/spray 92-0062 0 1. 32 NOR 1. 32 

14 1. 38 0.0604 1. 44 

28 1. 48 0.0748 1. 56 

40W/dip 92-0062 0 1. 58 0.0083 1. 59 

14 1. 27 0.0552 1. 32 

28 1. 60 0.0664 1. 67 

2E/spray 92-0063 0 2.26 NOR 2.26 

7 2.72 0.0275 2.75 

14 2.08 0.046, 2.13 

21 2.84 0.0616 2.90 
-
28 2.58 0.0748 2.65 
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TABLE 26. RESIDUES IN BANANA PEEL AT 400 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

40W/spray 92-0063 0 1. 56 NOR 1. 56 

14 1. 45 0.0544 1. 50 

28 1. 67 0.0540 1. 72 

2E/spray 92-0064 0 2.72 0.0109 2.73 

14 2.26 0.0656 2.32 

28 3.24 0.1100 3.35 

40W/spray 92-0064 0 1. 79 NDR 1. 7 9 

14 2.33 0.0638 2.39 

28 2.67 0.0844 2.75 

- . -
TABLE 27. RESIDUES. IN BANANA PEEL AT 800 PPM AI 

APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

2E/spray 92-0061 0 5.18 0.013 5.19 

7 4.92 0.0834 5.00 

14 4.20 0.0788 4.28 

21 4.05 0.126 4.18 

28 3.69 0.143 3.83 

2E/spray 92-0063 0 4.93 0.012 4.94 

7 6.94 0.0524 6.99 

14 4.93 0.0752 5.00 

21 5.74 0.107 5.85 

28 5.60 0.104 5.70 
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TABLE 27. RESIDUES IN BANANA FEEL AT 800 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) ( PP'll) RESIDUES 

(ppm) 

40W/spray 92-0063 0 1. 96 0.004 1. 96 

14 3.33 0.0608 3.39 

28 2.88 0.0896 2. 97 

TABLE 28. RESIDUES IN BANANA FULP AT 200 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

2E/spray 92-0061 0 0.012 0.0000 0.012 

7 0.0875 NOR 0.0875 

14 0.107 NOR 0.107 

21 0.0889 0.0533 0.142 

28 o.06s1 0.036j 0.105 

2E/dip 92-0062 0 0.0244 0.0000 0.0244 

14 0.113 NDR 0.113 

28 0.174 0.0181 0.192 

2E/spray 92-0064 0 0.0184 0.0000 0.0184 

14 0.136 0.0117 0.148 

28 0.0776 0.0345 0.112 
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TABLE 29. RESIDUES IN BANANA PULP AT 400 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

2E/spray 92-0061 0 0.0301 0.0000 0.0301 

7 0.186 0.0119 0.198 

14 0.189 0.0158 0.205 

21 0.219 0.0615 0.280 

28 0.165 0.0683 0.233 

2E/dip 92-0062 0 0.0286 NOR 0.0286 

14 0.209 0.0098 0.219 

28 0.195 0.0750 0.270 

2E/spray 92-0062 0 0.0459 0.0000 0.0459 

14 0.253 0.0131 0.266 

28 0. 2 7-4 0.0476 0.322 
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TABLE 30. RESIDUES IN BANANA PULP AT 400 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

40W/spray 92-0062 0 0.0239 0.0000 0.0239 

14 0.205 0.0145 0.22 

28 0.178 0.0413 0.22 

40W/dip 92-0062 0 0.0266 0.0000 0.0266 

14 0.166 0.0298 0.196 

28 0.116 0.0248 0.141 

2E/spray 92-0063 0 0.0199 NOR 0.0199 

7 0.0999 NOR 0.0999 

14 0 .126 0.0087 0.135 

21 0.167 0.0154 0.182 

28 0; 148 0. 02' ~ 0.174 

TABLE 31. RESIDUES IN BANANA PULP AT 400 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

40W/spray 92-0063 0 0.0184 0.0000 0.0184 

14 0.188 0.0104 0.198 

28 0.1009 0.0192 0.120 

2E/spray 92-0064 0 0.042 0.0000 0.042 

14 0.221 0.0167 0.238 

28 0.277 0.0328 0.310 

40W/spray 92-0064 0 0.0305 0.0000 0.0305 

14 0.213 0.0338 0.247 
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TABLE 31. RESIDUES IN BANANA PULP AT 400 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

28 0.411 0.0360 0.447 

TABLE 32. RESIDUES IN BANANA PULP AT 800 PPM AI 
APPLICATION RATE 

FORMULATION/ STUDY # TSI RH-3866 RH-9090 TOTAL 
APPLICATION (ppm) (ppm) RESIDUES 

(ppm) 

2E/spray 92-0061 0 0.0324 0. 00<'~ 0.0324 .. 
7 0.256 0.0186 0.275 

14 0.327 0.0268 0.354 

21 0.471 0.0893 0.560 

28 0.301 0.0450 0.346 

2E/spray 92-0063 _(} 0; 04·46 0.0000 0.0446 
. . 

7 0.228 NDR 0.228 

14 0.266 0.0155 0.282 

21 0.316 0.0272 0.343 

28 0.280 0.0275 0.308 

. 

40W/spray 92-0063 0 0.0282 0.0000 0.0282 

14 0.239 0. Ole-: 0.253 

28 0.235 0.0321 0. 267 
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TABLE 33. SUMMARY OF RESIDUES IN PEEL, PULP, AND WHOLE 
BANANA 

APPL. RATE RESIDUES IN RESIDUES IN RESIDUES IN 
(ppm) PEEL (ppm) PULP (ppm) WHOLE BANANA 

(ppm) 

200 1.02-1.62 0.012-0.192 0.43-0.69 
av. 1. 23 av. 0.0975 av. 0.54 

400 1.32-3.77 0.0184-0.447 0.60-1.36 
av. 2.15 av. 0.1677 av. 0.94 

800 1.97-6.99 0.0282-0.56 0.92-3.10 
av. 4.56 av. 0.256 av. 2.00 

Storage conditions for bananas in the HI study (MRID #430160-01) 
were described as follows: 

"After Myclobutanil treatment of the bananas, the bananas were 
placed in a cold room maintained at 13°C ± 1°C for specified 
holding periods of 3, 10, 17, and 24 days after treatment. The 
bananas were removed from the l3°C cold room at the appropriate 
time interval and transferred to a cold room maintained at l7°C ± 
1°C where they were exposed to ethylene gas for 24 hours. The 
bananas were then held in the cold room (without ethylene gas) 
for 3 days to simulate supermarket shelf storage. Bananas were 
then separated into pulp and peel, chopped with dry ice to a 
homogenous mass and immediately frozen until analysis. All 
sample extracts, either interim or final, were "'·ored in a 
freezer (with temperatures ranging from -5°C to --i5°C)." 

With one exception, the time from extraction to analysis for the 
HI banana samples was 2-13 days. 

The combined residues of myclobutanil [alpha-butyl-alpha-(4-
chlorophenylJ-lH-1,2,4-triazole-1-propanenitrile] and its 
metabolite alpha-(3-hydroxybutyl)-alpha-(4-chlorophenyl)-lH-
1,2,4-triazole-l-propanenitrile (free and bound) resulting from 
the proposed use will not exceed 4.0 ppm in bananas. (Note: The 
tolerance on bananas is for the raw agricultural commodity as 
defined in 40 CFR 180.l(j) (1). Both peel and pulp are included. 
Crown tissue or stalk are excluded.) 

For risk assessment purposes only, HED concludes that residues 
resulting from the proposed use will not exceed 0.8 ppm in banana 
pulp. 

x11. Magnitude of the Residue in Processed Food/Feed 
(OPPTS GLN 860.1520) 

There are no processed commodities associated with bananas. 

54 



xiii. Confined Accumulation in Rotational Crops (OPPTS 
GLN 860.1850) 

Rotational crop studies are not required for uses of pesticides 
on bananas. 

xiv. Field Accumulation in Rotational Crops (OPPTS GLN 
860.1900) 

Rotational crop studies are not required for uses of pesticides 
on bananas. 

xv. Reduction of the Residues - Anticipated Residues 

Not applicable. 

xvi. Codex Harmonization 

There are no Codex, Canadian or Mexican residue limits 
established for myclobutanil and its metabolites on bananas. 
Therefore, no compatibility problems exist for the proposed 
tolerance on bananas. 

b. Dietary Exposure - Drinking Water 

Based on information in the EFED One Liner Database (updated: 
12/20/94), myclobutanil is persistent and not considered mobile 
in soils with the exception of sandy soils. Data are not 
available for its metabolite alphp.-(3..:hydroxybutyl)-alpha-(4-
chlorophenyl)-lH-1,2,4-tri~zol~-l-propanenitrile. There is no 
established Maximum Contaminant Level for residues of 
myclobutanil in drinking water (Safe Drinking Water Hotline -
personal communication 5/14/97). No Health Advisory Levels for 
myclobutanil in drinking water have been established. The 
"Pesticides in Groundwater Database'' (EPA 734-12-92-001, 
September 1992) has no information concerning myclobutanil. 

The Environmental Fate and Effects Division (D239591, Douglas 
Urban, 11/4/97) has provided estimates of ground and surface 
water concentrations for myclobutanil based on t~~ label rate of 
0.65 lbs a.i./acre and assuming 15 applications ~er season. (The 
action was for an import tolerance for bananas; the water numbers 
were based on turf.) The surface water numbers are based on the 
results of GENEEC model run. The ground water numbers are based 
on a screening tool, SCI-GROW, which tends to overestimate the 
true concentrations in the environment. 

Surface water EEC [based on the results of a GENEEC Version 1.2, 
5/3/95) model run] 

Acute = 145.96 ppb (0.14596 ppm or mg/L) (maximum initial 
concentration) 
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Chronic = 118. 6 ppb (0 .1186 ppm or mg/L) (average 56-day 
concentration) 

Note: OPP policy allows the 90/56-day GENEEC value to be divided 
by 3 to obtain a value for chronic risk assessment calculations. 
Therefore, the surface water value for use in the chronic risk 
assessment would be 0.04 ppm or mg/L. 

Groundwater EEC (SCI-GROW, Lotus 1-2-3 spreadsheet)3.6 ppb 
(0.0036 ppm or mg/L) (use for both acute and chronic) 

Chronic exposure from surface water is calculatea below. Chronic 
exposure from ground water is lower. 

Note: Exposure (mg/kg/day) = concentration in water in mg/L x 2 L 
water/day for males or females or 1 L water/day for children 7 70 
kg for adult males or 60 kg for adult females or 10 kg for 
children 

chronic exposure from surface water for adult males = 
O. 04 mg/L x 2 L/day -'- 70 kg = 1.1 x 10-3 mg/kg/day 

chronic exposure from surface water for adult females = 
0.04 mg/L x 2 L/day 7 60 kg= 1.3 x 10-3 mg/kg/day 

chronic exposure from surface water for children = 
0.04 mg/L x 1 L/day 7 10 kg = 4.0 x 10-3 mg/kg/day 

c. Dietary (Food and Water) Risk Assessment and 
Characterization 

i. Chronic Risk (ARC) 

In conducting this chronic dietary (food only) risk assessment, 
EPA has made somewhat conservative assumptions. With the 
exceptions of bananas for which a level representing residues in 
pulp rather than the whole banana was used and selected 
commodities which were corrected for percent crop treated, all 
commodities having myclobutanil tolerances will contain 
myclobutanil and metabolite residues and those residues will be 
at the level of the established tolerance. This results in an 
overestimate of human dietary exposure. For bananas, the level 
of 0.8 ppm was used in the dietary risk assessment rather than 
the proposed tolerance of 4.0 on bananas since residues in the 
pulp will not exceed 0.8 ppm .. Percent crop-treated estimates 
were utilized for selected commodities included in the 
assessment. Thus, in making a safety determination for this 
tolerance, EPA is taking into account this partially refined 
exposure assessment. 

Section 408 (b) (2) (F) requires that if a tolerance relies on 
percent crop-treated data that the Agency make a determination as 
to the reliability of the data. Percent crop-treated estimates 
are derived from federal and private market surV"Y data. 
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Typically, a range is assumed for the exposure assessment. By 
using this upper end estimate of percent crop treated, the Agency 
is reasonably certain that exposure is not understated for any 
significant population sub-group. Additionally, the DRES 
(Dietary Risk Evaluation System) modeling used in estimating 
chronic dietary risk uses regional consumption information to 
estimate exposure for four population sub-groups that are 
geographically based regions of the United States. None of these 
sub-groups exceeded the Agency's level of concern. To provide 
for the periodic evaluation of these estimates of percent crop 
treated, the Agency will require under Section 408 (b) (2) (F) 
percent crop treated data to be submitted every 5 years as long 
as the tolerances remain in force. 

The existing myclobutanil tolerances (published, pending, and 
including the necessary Section 18 tolerances) for crops other 
than bananas and the anticipated residues on bananas result in an 
Anticipated Residue Contribution (ARC) that is equivalent to the 
following percentages of the RfD: 

Population Subgroup ARCfooct (mg/kg/day\ %RfD 

U.S. Population (48 states) 
Nursing Infants (<l year old) 
Non-Nursing Infants(<l yr old) 
Children (l-6 years old) 
Children (7-12 years old) 
Northeast Region 
Western Region 
Hispanics 
Non-Hispanic Others 

0.004255 
0.006359 
0.018836 
0.011492 
0.006910 
0.004539 
b.004848 
0.005049 
0.004425 

17% 
25% 
75% 
4 6% 
28% 
18% 
19% 
20% 
18% 

The subgroups listed above are: (1) the U.S. population (48 
states); (2) those for infants and children; and, (3) the other 
subgroups for which the percentage of the RfD occupied is greater 
than that occupied by the subgroup U.S. population (48 states). 

ii. Carcinogenic Risk 

None. Myclobutanil is classified as Category E: not carcinogenic 
in animal studies. 

iii. Acute Dietary Risk 

The Toxicology Endpoint Selection Committee (TESC) did not 
identify an acute dietary toxicological endpoint and stated that 
an acute dietary risk assessment is not required (7/12/94) 

iv. Drinking Water Risk - Chronic (non-cancer) 

Chronic risk (non-cancer) from surface water is calculated below. 
The risk from ground water would be lower. 
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Note: Chronic risk (non-cancer) 
(mg/kg/day) x 100 = % RfD 

exposure (mg/kg/day) ~ RfD 

chronic risk (non-cancer) from water (males) = 
1.1 x 10-3 c- 0.025 mg/kg/day x 100 = 4.4% RfD 

chronic risk (non-cancer) from water (females) 
L3 x 10-3 ~ 0.025 mg/kg/day x 100 = 5.2'5 RfD 

chronic risk (non-cancer) from water (children) 
4.0 x 10- 3 c- 0.025 mg/kg/day x 100 = 16% RfD 

4. Occupational and Residential Exposure and Risk 
Assessment/Characterization 

There is no occupational exposure in the U.S.A. as a result of 
the use on imported bananas. An occupational exposure assessment 
is not required for this petition. 

Myclobutanil is currently registered for outdoor residential lawn 
and garden uses and greenhouse use on annuals and perennials, 
turf, shrubs, trees, and flowers (Reference Files System/OPP LAN, 
date searched: 6/5/97). 

NOTE: This occupational/residential exposure assessment and risk 
estimate for myclobutanil supersedes the prior HED memo dated 25-
NOV-1997. The following changes were included in order to refine 
the residential risk estimates: 

• HED concluded that residential intermediate-term exposure is 
not expected for handlers or persons re-entering treated 
areas. Fungicide use on home lawns is limited, restricted to 
certain parts of the country, and considered to be a "rare, 
extra treatment" in homeowner Do-It-Yourself programs 
(Professional Lawn Care Association of America). The end
point selected for short-term risk assessment is from a 28-
Day Dermal study in rats; this dosing duration is expected to 
adequately reflect the typical human exposures for this use. 

• Maximum application r.ates are calculated from the use 
directions on the label: 0.76 lbs. a.i. handled per acre for 
the soluble concentrate; and 0.4 lbs. a.i. handled per acre 
for the granular formulation. Typical lawn size of 13,000 
ft 2 is used in place of the high-end lawn default value of 
20,000 ft 2 • Postapplication exposure estimates assume that 
10% of the application rate is available as dislodgeable 
residue since the label states that the product is not washed 
away by rain or sprinklers. 

Currently there is no use/usage information source available to 
HED for residential end-use products. Therefor2 pertinent 
information is unknown and assumptions made for parameters such 
as: the amount of product applied; how often treatment is 
actually required; the number of applications that are typically 
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made; whether applications are generally spot or full lawn 
treatments, etc. 

Similarly, a number of assumptions and best estimates are made in 
assessing post-application exposure, including: the duration and 
degree of activity in the treated area by children and adults; 
the amount of product available to dislodge and transfer to the 
skin during activity; and the amount of product dissipation over 
time. 

Homeowner-use Products 

End-use products containing the active ingredient, myclobutanil, 
are marketed for home use on roses, lawns, flowers, ornamental 
shrubs, and trees. The home use with the greatest potential for 
exposure is assumed to be lawn applications of the granular 
formulation with a handheld or push-type spreader or the 
application of a soluble concentrate to lawns with a hose-end, 
pump-up, or trigger bottle sprayer. 

Handler Exposures and Assumptions 

HED has determined that there is potential for intermittent 
short-term exposures to homeowners associated with typical end
product use of myclobutanil. Three exposure scenarios with the 
greatest potential for exposure are considered for application of 
myclobutanil to home lawns: l)loading and application of. granular 
product by hand held rotary _granular ~preader; 2)mixing, loading, 
and application of a so+uble conc€ntrate product by low pressure 
handwand sprayer; and 3)mixing, loading, and application of a 
soluble concentrate product by garden hose end sprayer. 

Short-term dermal exposure assessments using the Pesticide 
Handlers Exposure Database (PHED) Version 1.1 surrogate data and 
risk calculations for homeowners are presented in Table 34. 
Table 35 summarizes data confidence and parameters specific to 
each exposure scenario and corresponding risk assessment. 
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TABLE 34. Short-Term and Intermediate-Term Exposure and Risk Assessments for Homeowner Use of l\llyclobutanil 

Exposure Scenario Dermal+ l\llaximum Maximum Total Daily Total Daily Dose Short-
Inhalation Application Acres/Day' Exposure (mg ailkg/day)" Term 

Unit Rate (mg ailday)• MOE' 
Expos11re (lb ailacre)' 

BW= BW= (mgllb~i)' 
70 kg 60 kg 

(Using 60 
kg BW) 

•. 

1. LoadlAPPIY Gnu1Ular 110.06 0.40 0.3 13.2 0.19 0.22 460 
Using !lelly Grinder Sprea!fer 

2. Load/Apply Soluble 100.03 0.76 0.3 22.8 0.33 0.38 260 
Concentrate Using low 
Pressure H11ndwand 

3. Load/Apply Soluble 30.01 0.76 0.3 
' 

6.8 0.097 0.113 890 
Concentrate Usil)g Garden 
Host\! End Sprayer . 

1 Baseline unit exposure (dermal + inhalation). taken from PHED Version 1.1 d11ta in the Draft Standard Operating Procedures (SOPs) for Residential Exposure Assessments 
dated December 18, 1997, represents short pants, short sleeve shirt, no gloves, and open loading. Note that for some PHED data correction factors were applied to arrive at 
the baseline scenario. 

1 Application rate comes from maximum rates found on the Myclobutal)il labels for lawn treatment. 
: Daily acres treated value is typical lawn size (Vinlove and Torla, 1995) 
I Total Daily Exposure (mg ailday) = Unit exposure (mg/lb ai) x Application Rate (lbs ailacre) x Acres Treated. 

Total Daily Dose (mg/kg/day)= Daily Exposure (mglday)lbody weight (BW kg) 
Margin of Exposure (MOE) = NOEL (mglkg/day)/Dally Dermal Dose (mg/kg/day) 
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Exposure Scenario (Number) Data Typical Lawn Comments 
Source Size a 

Mixer/Loader/Annlicator Descriotors 

Load/Apply GranularUsing PHED 0.3 Acres Medium confidence (20-45 replicates of ABC grade data) for dermal exposure. High 
Belly Grinder Spreader (1) vu confidence (40 replicates of AB grade data) for inhalation. 

Load/Apply Soluble PHED 0.3 Acres Low confidence (9-80 replicates of ABC grade data) for dermal exposure. Medium confidence 
Concentrate Using Low vu (80 replicates of ABC grade data) for inhalation. 
Pressure Handwand (2) 

Load/Apply Soluble PHED 0.3 Acres Low confidence (8 replicates of C and E grade data) for dermal exposure. Low confidence (8 
Concentrate Using Garden V1.1 replicates of C grade data) for inhalation. 
Hose End Sprayer (3) 

Based on one studv. 

Based on Vinlove and Torla, 1995 (Draft HED Standard Operating Procedures (SOPs) for Residential Exposure Assessment, December 18, 1997) 
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Homeowner Post-Application Exposures and Assumptions 

The potential for post-application homeowner exposure exists. 
Potential exposures could be expected following applications to 
lawn and garden sites. There are no chemical-specific data to use 
in assessing these potential exposures. Post-application exposure 
is estimated and risk assessment performed using typical transfer 
coefficients (Tc) and surrogate dislodgeable foliar residues (DFR) 
derived from the application rate (Draft HED Standard Operating 
Procedures ( SOPs) for Residential Exposure Assessment, December 
18, 1997). Short-term post-application exposuric assessments and 
risk calculations for adults and toddlers reentering treated areas 
on the day of application are presented in Table 36. 

Table 36. Post-a licationl Ex osure 

DAT' Surrogate DFR 
(µg/cm2

)' 

a DAT is days after treatment (O.OO=day of application). 

BW= 
70 kg 

Dose (mglkglday)' 

BW= 
60 kg 

BW= 
15kg 

Short-Term MOE' 

b Surrogate DFR (ug/cm2
) =Application Rate (0.761b ai/A) x 1(11.2 ug/cm~/(1 lb ai/A) conversion factorl x percent {'tO percent assumed) of rate available as 

dislodgeable. 
c Dermal Dose {mg/kg/day)= [DFR (ug/cm2) x Tc (cm2/hr) x (1 mg/1,000 µg unit conversion) x 2 hours/day] f Body Weight (BW kg). 
d MOE= NOEL (mg/kg/day)/Dose (mg/kg/day). 
e Transfer Coefficients from Draft HED Standard Operatiing Procedures (SOPs) for Residential Exposure Assessments, December 18, 1997. 
f Oral Dose (mg/kg/day)= [DFR (ug/cm2) x 3 yr old hand surface area (350cm2

) x 1 mg/1,000 (µg unit conversion) x Hand-to-Mouth Activity (1.56 
events/hr) x 2 hours/day] I Body Weight (BW kg). 

Using these exposure assumptions for short-term risk assessments, 
it is concluded that the MOEs that will result from the residential 
use of myclobutanil do not exceed HED's level of concern. 

5. Food Quality Protection Act Considerations 

In examining aggregate exposure, FQPA directs EPA to consider 
available information concerning exposures from the pesticide 
residues in food and all other non-occupational exposures. The 
primary non-food sources of exposure the Agency ~ooks at include 
drinking water (whether from groundwater or surface water), and 
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exposure through pesticide use in gardens, la1vris, or buildings 
(residential and other outdoor and indoor uses). In evaluating 
food exposures, EPA takes into account .varying consumption patterns 
of major identifiable subgroups of consumers, including infants and 
children. 

a. Potential Risks to Infants and Children 

In assessing the potential for additional sensitivity of infants 
and children to residues of myclobutanil, EPA considered data from 
developmental toxicity studies in the rat and rabbit and a 2-
generation reproductive toxicity study in the rat. The 
developmental toxicity studies are designed to evaluate adverse 
effects on the developing organism resulting from maternal 
pesticide exposure during prenatal development. Reproduction 
studies provide information relating to pre- and post-natal effects 
from exposure to the pesticide, information on the reproductive 
capability of mating animals, and data on systemic toxicity. 

b. Developmental and Reproductive Toxicity Studies. 

i. Rats. In the developmental study (Accession 
#141672) in rats, the maternal (systemic) NOEL was 
93.8 mg/kg/day, based on rough hair coat, and 
salivation at the LOEL of 312.6 mg/kg/day. The 
developmental (fetal) NOEL was 93.8 mg/kg/day based 
on incidences of 14th rudimentary and 7th. cervical 
ribs at the LOEL of 312.6 mg/kg/day. 

ii. Rabbi ts. In the developmental toxicity study 
(Accession #164971) in rabbits, the maternal 
(systemic) NOEL was 60 mg/kg/day, based on reduced 
weight gain, clinical signs of toxicity and 
abortions at the LOEL of 200 mg/kg/day. The 
developmental (fetal) NOEL was 60 mg/kg/day, based 
on increases in number of resorptions, decreases in 
litter size, and a decrease in the viability index 
at the LOEL of 200 mg/kg/day. 

iii. Rats. In the 2-generation reproductive toxicity 
study (Accession #'s 143766 and 149581) in rats, the 
parental (systemic) NOEL was 2.5 mgikg/day, based on 
increased liver weights and liver cell hypertrophy 
at the LOEL of 10 mg/kg/day. The developmental 
(pup) NOEL was 10 mg/kg/day, based on decreased pup 
body weight during lactation at the LOEL of 50 
mg/kg/day. The reproductive NOEL was 10 mg/kg/day, 
based on the increased incidence of stillborns, and 
atrophy of the testes, epididymides, and prostate at 
the LEL of 50 mg/kg/day. 
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c. Determination of Safety for Infants and Children 

The pre- and post-natal toxicology data base for myclobutanil is 
complete with respect to current toxicological data requirements. 
Based on the developmental and reproductive toxicity studies 
discussed above, there does not appear to be an extra sensitivity 
for pre- or post-natal effects. Therefore, EPA concludes that 
reliable data support use of the 100-fold uncertainty factor and 
that an additional 10-fold factor is not needed to ensure the 
safety of infants and children from dietary exposure. 

d. Aggregate Exposure and Risk for Infants and Children 

i. Acute Aggregate Exposure and Risk for Infants 
and Children. 

The acute dietary (food only) risk assessment is not required as 
the TESC did not identify any acute dietary risk endpoints. 

ii. Chronic Aggregate Exposure and Risk for Infants 
and Children. 

Using the partially refined exposure assumptions described above, 
HED has concluded that the percent of the RfD that will be utilized 
by dietary (food only) exposure to residues of myclobutanil ranges 
from 25% for nursing infants (<1 year old) up to 75% for non
nursing infants (<1 year old). The percent of the RfD that will be 
used by the food and water exposure for. children ( 1-6 years old) is 
62% (ie. 46% from food +· 16%- from water). Since there are no 
chronic residential uses of myclobutanil, a chronic aggregate risk 
assessment is not required. 

e. Aggregate Exposure and Risk for U.S. population 

i. Acute Aggregate Exposure and Risk. 

This risk assessment is not required as the TESC did not identify 
any acute dietary risk endpoints. 

ii. Chronic Aggregate Exposure and Risk. 

Using the partially.refined exposure assumptions described above, 
HED has concluded that aggregate exposure (food and water) to 
myclobutanil will not exceed HED's level of concern. The percent 
of the RfD that will be used by the food and water for children (1-
6 years) is 62% (ie. 46% from food+ 16% from water). For the U.S. 
population, the percent of RfD used by food and water is 21% [4.4% 
from water and 17% from food]. HED generally has no concern for 
exposures below 100 percent of the RfD because the RfD represents 
the level at or below which daily aggregate dietary exposure over 
a lifetime will not pose appreciable risks to human health. HED 
has determined that the outdoor registered uses of myclobutanil 
would not fall under a chronic exposure scenario. HED concludes 
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that an aggregate chronic risk assessment is not required, since 
chronic residentional exposure is not present. 

iii. Short- and Intermediat~-Term Aggregate 
Exposure and Risk. 

Since short-term residential exposure scenarios are present, RABI 
has determined the short term aggregate risks from turf use to 60 
kg female adults and 15 kg toddlers [as shown below]. RABI 
concludes that short-term aggregate MOEs for adults and children 
are acceptable considering the default assumptions used in the 
derivation of exposure estimates and the fact that a LOEL was not 
identified in the 28-day rat dermal toxicity study [the HDT was the 
NOEL in this study] used to determine the MOE. 

Exposure to 60 kg Adult Exposure to 15 kg Toddler 
[mg/kg/day] 
0.011492 

[mg/kg/day] 
Food 0.004255 
Water 0.0013 
Apply 0.28 
Reentry 0.38 
Total 0.665555 

Short-term Aggregate Adult MOE 

0.004 

1. 05 
1.065492 

= 100 mg/kg/day = 150 
0.665555 

Short-term Aggregate Toddler MOE = 100 mg/kg/day 94 
1.065492 

f. Endocrine Disruptor Effects 

EPA is required to develop a screening program to determine whether 
certain substances (including all pesticides and inerts) "may have 
an effect in humans that is similar to an effect produced by a 
naturally occurring estrogen, or such other endocrine effect .... " 
The Agency is currently working with interested stakeholders, 
including other government agencies, public interest groups, 
industry and research scientists in developing a screening and 
testing program and a priority setting scheme to implement this 
program. Congress has allowed 3 years from the passage of FQPA 
(August 3, 1999) to implement this program. At that time, EPA may 
require further testing of this active ingredient and end use 
products for endocrine disrupter effects. 

Based on the adverse testicular findings in the ,chronic toxicity 
and reproduction studies in rats, myclobutanil should be considered 
as a candidate for evaluation as an endocrine disruptor. 

g. Cumulative Risk from Exposure to Substances with a 
Common Mechanism of Toxicity 

Myclobutanil is a member of the triazole class of systemic 
fungicides (The Pesticide Book, 4th ed., 1994). Other triazoles 
include b'i tertanol, cyproconazole, diclobutrazole, difenoconazole, 
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diniconazole, fenbuconazole, 
penconazole, propiconazole, 
triadimefon, and triadimenol. 

flusilazole, 
tebuconazole, 

hexaconazole, 
tetraconazole, 

Section 408 (b) (2) (D) (v) of the Food Quality Protection Act requires 
that, when considering whether to establish, modify, or revoke a 
tolerance, the Agency consider "available information'' concerning 
the cumulative effects of a particular pesticide's residues and 
"other substances that have a common mechanism of toxicity." The 
Agency believes that ''available information" in this context might 
include not only toxicity, chemistry, and exposure data, but also 
scientific policies and methodologies for understanding common 
mechanisms of toxicity and conducting cumulative risk assessments. 
For most pesticides, although the Agency has some information in 
its files that may turn out to be helpful in evencually determining 
whether a pesticide shares a common mechanism of toxicity with any 
other substances, EPA does not at this time have the methodologies 
to resolve the complex scientific issues concerning common 
mechanism of toxicity in a meaningful way. EPA has begun a pilot 
process to study this issue further through the examination of 
particular classes of pesticides. The Agency hopes that the 
results of this pilot process will increase the Agency's 
scientific understanding of this question such that EPA will be 
able to develop and apply scientific principles for b e t t e r 
determining which chemicals have a common mechanism of toxicity 
and evaluating the cumulative effects of such chemicals. The 
Agency anticipates, however, that even as its understanding of the 
science of common mechanisms increases, decisions on specific 
classes of chemicals will b.e -heavily dependent on chemical specific 
data, much of which may not be presently available. 

Although at present the Agency does not know how to apply the 
information in its files concerning common mechanism issues to most 
risk assessments, there are pesticides as to which the common 
mechanism issues can be resolved. These pesticides include 
pesticides that are toxicologically dissimilar to existing chemical 
substances (in which case the Agency can conclude that it is 
unlikely that a pesticide shares a common mechanism of activity 
with other substances) and pesticides that produce a common toxic 
metabolite (in which case common mechanism of activity will be 
assumed) . 

EPA does not have, at this time, available data to determine 
whether myclobutanil has a common mechanism of toxicity with other 
substances or how to include this pesticide in a cumulative risk 
assessment. For the purposes of these tolerance actions, 
therefore, EPA has not assumed that myclobutanil has a common 
mechanism of toxicity with other substances. 

Attachment 1: ORES Run: Chronic: W. Cutchin, 6/23/97 
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cc with Attachments land 2: N. Dodd (RAB 1), B. Tarplee (RAB 11, 
M. Lamont (RAB 1), W. Dykstra (RAB 11, RAB 1 File, Caswell File, 
OREB File (#128857), PP#2E04141, SF 
ROI: RAB1:12-FEB-1998 
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Tlll.ERAllC£ ASSESSME•T SYSTEM IHlllTINE CMllOlllC A~LlSIS 

n•""L llH'"Ulll'W'll I :tlWl'I I •re ............ "'"'"'""'"""'c; ..... iM: .. '""" .... r,. 11yclobutonil (Systene/Rally> Zvr feeding· rot Testiculer •t~ophy. ADI UF ··>100 •o data gaps. 
Coswell 17231C NOEL• 2.4900 1111/kg ~ OPP RfD• 0.025000 
CAS •o. 1111671·89·0 50.00 PflM EPA RfD= 0.000000 
A. I. CODE: 1211857 LEL• 9.11400 1111/kg 
CFR No. 180.443 200.00 PflM No evidence of cercinog· 

185.4350 ~ OllCO: E tRfD/Pll C-ittoel entcitv in rats or •ice. 

TOTAL T .. C (MG/KG BODY UEIGMT/DAY) NEii T .. C DlffEUtlCE 
AS PERCEU AS PERCE•! 

POPlll.Alf Olll SUllGllXIP CURREN! T .. C* NEii l .. C** OF RFD OF RF! 

U.S. POPULATION · 48 STATES 0.004139 0.005952 23.807128 7.251904 

U.S. POPULATION · Sl'WIHG SEASIJI 0.003914 0.005624 22.49U28 6.131'64 
U.S. POPlll.ATION • 8"ER SEASIJI 0.004530 0.006333 25.351996 7.213420 
U.S. POPULATION • FALL SEASIJI 0.004089 0.005955 23.11111196 7.463276 
U.S. POPULATION • lllNTER SEASlll 0.004001 0.005873 23.49371111 7.490208 
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_.,.·HISPAlllC 11111TES 0.004215 0.006060 24.239212 7.31'llOO 
_.,.·HISPANIC ILACKS 0.003272 0.004477 17.9072114 4.11111114 
NOll·HISPANIC OTHERS 0.004299 0.006425 25.100248 1.502744 

IUISIHG INFANTS ~ 1 YEAR OLD) 0.009543 0.014037 56.141932 17.976872 
_.,.·IUISl•G INFAll S (< 1 YEAR OLP) 0.024640 0.030308 121.233972 22.674608 
FEMALES (13+ YEARS, PllEGMNT> 0.0029611 0.004246 16.9115764 5.115344 
FEMALES 13+ YEAllS, IUISING 0.0037911 0.005409 21 .6352111 6.442104 
CHILDREN <1·6 YEARS OLD> 0.011411 0.016220 64.1111224 19.210ll2 
CHILDREN (7·12 YEAllS lll.D) 0.0064l9 0.009123 36.491108 10.736580 
MALES (13·19 YEAllS OLD) 0.003676 0.005310 21 .239714 6.5J6892 
FEMALES (l:S·l9 YEARS OLD, llOT PREG. Oii IUISIHG) . 0.003069 0.004419 17.674952 5.3911156 
MALES (20 YEARS AND OLDER) 0.002442 0.003683 14.732932 4."63320 
FEMALES (20 YEAllS AND OLDER, llOT PREG. OR NIMS) 0.002474 0.003682 14.726744 4.132204 

*Current T,.C does not Include new or penc11,. toter.,.es. 
**New T,.C Includes "°"• pending, ond pobt iahed toter.,. ... 

.... 
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0.004308 17.23102 

0.004539 11.15719 
0.004368 17.47<35 
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0.005049 20.19736 
0.004324 17.29743 
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0.004425 17.70064 

0.006359 25.43698 
0.0111836 75.34262 
0.003124 12.49575 
0.003932 15.72664 
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TOl.EWCE ASSESSMENT SllllAllT Flll llyclobut.,fl (Syat-/Rally) DATE:• 06/23/97 
USlllG ANTICIPATED IESIDUll 

CAMLL t7Z3lt 

ANALYSIS FOR P<IN1.ATICll SIJl·GllQjp: U.S. POl'UU'f"Cll • 48 STATES 

EXISTING ANTICIPATED IESIDUES CPUll.ISHED ONLY) 
RESULT IN AN ARC OF: 0.003237 · JIG/KG/DAY 

THE EXISTING ARC IS EQUIVALENT TO< 12.947 II OF THE ADI. 

PRQPOSEO 11£11 ANTICIPATED RESIDUES CCUIRENT PETITION ONLY) 
RESULT IN All ARC OF: O.D00821 JIG/KG/DAT 

THESE ME\/ ANTICIPATED RESIDUES lllLL OCCUPY: 3.313 II OF THE ADI. 

IF THE 11£11 ANTICIPATED USIDUES (Q.UEMT PETITIOll OllLYI 
ARE APlllllWG TME RESlJLTAllT ARC lllLL IE: 0.004065 llGIKGllAT 

TME NE\/ ARC WILL OCCUPY 16.261 II Of THI Mil. 

OTMEI PEllDllG ANTICIPATED USIDUEI IEXCUIDlllG THE 
CUlllENT 11!11 PETITllll ltAVE All ARC OF: 0.000190 llG/KGIOAY 

THIS ARC WILL OCCll'Y 0.759 II OF THE ADI. 

IF ALL PENDING ANTICIPATED RESIDUES (JllCLUDING TllE 
CUllRENT NE\/ PET IT JOll) AIE GIAllTBI 
THE RESlJLTAllT AllC WILL II: 0.004255 JIG/KG/OAT 

THE TOTAL AllC WILL OCCll'Y 17.020 II OF THE ADJ, 

ANALYSIS FOR POPULATION SU8·GllQjp: NOll·llUISING INFANTS (< I YW OLD) 

EXISTING ANTICIPATED RESIDUES CPUILISHED OllLYl 
RESULT IN All ARC OF: 0.017361 JIG/KG/DAY 

THE EXISTING ARC IS EQUIVALENT TO: 69.444 II OF THE ADI. 

PRoPOSEO llEll MTICIPATED USl_DUES (CUllENT. P.ETITIOll OllLY) 
RESULT IN All ARC OF: - • 0.000545 JIG/KG/DAT 

THESE NEW ANTICIPATED IESIDUES llTLL OCCUPTi 2.171 II OF THE ADI. 

IF THE NEii ANTICIPATED IESIDUES (CUlllNT PETITIOll OllU) 
AU •PPllMD THE IESULTAllT ARC lllLL IE: 0.017906 JIG/KG/DAY 

THE NEii ARC WILL OCCUPY 71.6;2 II OF THE ADI. 

OTKEll PEllDIK MTICIPATED RESIDUES EXCLUDING THE 
CURRENT llEll PETITIOll HAVE M ARC Of: 0,000930 JIG/KG/DAY 

THIS AllC WILL OCCUPY 3. 721. II OF THE ADI. 

IF ALL PEIDlllG AllTICIPATED RESIDUES (JllCLUDING THE 
CUlllENT llEll PETITIOll I AH GIMTED 
THE UIUUAllT ARC llllL 11: 0.0111136 JIG/KG/DAY 

THE TOTAL ARC lllLL OCCUPY 75.343 II OF THE ADI. 



,~, 

ANTICIPATED RESIDUE INFOlllATllll FOii CASllElL llUMIEI 72311: Df,TE: 06/Z3/97 PAGE: I 

STlllY TYPE .,.. CHEMICAL 
~lobutenfl CSVotone/Relly) 

c ..... 11 172lll 
2yr feedtnt· rot 

llOEL• 2.4900 11111/kO 
50.00 -CAS No. 81671-119-0 

A.I. CODE: 128157 
Cfl Mo. 1110.443 

185.4350 

LEl• 9.8400 11111/kg 
200.00 -fD/Pll C-1 ttee 

FlllJll OOD£ FOOD FOOD FOlll 

OtOt4AA 
01014AA 
OtOt4AA 
01014DA 
Ot014DA 
Ot014DA 
Ot014JA 
OIOIUA 
Ot014.IA 
010t6M 
010t6M 
01016M 
03001M 
03001M 
03001M 
04001M 
04001M 
0400tM 
CKOOtM 
04001DA 
04001DA 
04001DA 
04001.IA 
04001.IA 
04002M 
04003M 
04003M 
04003M 
04003M 
04003DA 
040030A 
04004M 
05001M 
05001M 
0500tM 
05001DA 
05001DA 
OSOOZM 
OS002M 
OS002M 

GUPES· F«ESH 
GllAPES·FllfSH 
GllAPES· FaESH 
GllAPES·MISllS 
GRAPES-Ml S lllS 
GllAPES·IAISllS 
GllAPES·.IUICE 
GUPES ·.JUI tli 
GQl'ES·.IUICE 
STl-UIES 
STl-HIES 
Sll-ttlES 
Al-S 
Al-S 
Al-S 
APPLES·FllfSM 
APPLES· FRESH 
APl'l.ES·FI~ 
APPLES· FRESH 
APPLES·DtllED 
APPLES-DlllEO 
APPLES·DllED 
APPlES·.IUltli 
APPLES-.lllltli 
CllAIAPPLES 
PEMS·FllESH 
PEMS-FIESN 
PEMS·FllfSN 
PfllltS·FftSM 
PfMS·IMllEO 
PEMIS·IMllED 
tlUlllCES 
APlltolS-FllESM 
APllCOTS-FIESM 
APllCOlS·FIESH 
APlllCOTS·DRIEP 
APlltolS-DllED 
CHEIUES-FIESH 

· CllEttlES-FIESN 
CHERllES-FRESH 

10 llAll·FllfSH Oii IFS 
21 COOKED-IFS 
31 aJOKED-FllfSH Oii CAllllED 
10 llMl-fftSM Oii NfS 
21 CIJlllCEO·IFS 
22 CIJlllCED-FIESH·llAllll 
tO llAll-FIESH Oii IFS 
15 IMMIESM Oii CAllllED 
21 CIJlllCEO·lfS 
tO llAll-FIESH Oii IFS 
21 aJOKED·IFS 
70 llAIMllOlll 
10 llMl·FIESH Oii IFS 
2t CODICED-IFS 
22 aJOKED-FllfSH·WED 
tD llAll·FllfSH DI IFS 
21 CIJlllCEO·IFS 
3t aJOKED~FIESN DI CAllllED 
62 CODICED·FllfSH Oii FROZEN-WED 
ID IAll·FIESH DI IFS 
22 CIJlllCEO·FIESH-IMtED 
62 CODICED·F•ESH Oii FllOZE1·8AKED 
15 IAll·FIESH DI CAllllED 
31 COlllCED-FUSH Oii CAllllED 
00 llOT SPEClflEO (llO ClllSIJllPTIOll) 
10 IAll-FIESN DI NFS 
3t CODICED·F•ESN DI CAllllED 
5t COOKED·CMllED 
62 COOKED·FRESH Oii FllllZEl-IAKED 
10 RAll-FllfSH Oil IFS 
21 COlllCfD·llFS 
00 llOT SPECIFIED (llO COllSIJllPTIOll) 
10 111111-flESH DI llFS 
21 CODICED-IFS 
JI CIJlllCEO·F•ESH DI CMIED 
10 Rllll·FRESH Oil NFS 
22 COOKED-fUSH-llAKED 
10 Rllll·FIESH Oii IFS 
21 CODICED·llFS 
31 CIJlllCED-FUSH Oil CM11EO 

FFECTS 
lesticul•r etrophy. 

IEFEREMCE ES PATA GAPS COMMENTS STATUS 
ADI UF -·>1 NO dlt• gaps. NED revlewod 01/2 /811 

OP1' RfD• O.OZ5000 EPA verlftod OZ/25/811 
EPA RfD• 0. 000000 WffO revt ewed 1992 

RfD/Pll revtewod 04/21/9'. 
EPA clef errod 04/21/9'. 
on 1111s. 

TDl.ERANCE ANTICIPATED llES. VALUE USED 
JN TAS IUll (ppil) PET.# (Pflll) RESIDUE (PIJlll) AR STATISTIC TYPE X CllDP TREATED 

7Fl476 
7FJ476 
7FJ476 
711S524 
7115524 
7115524 
7FJ476 
7FJ476 
7FJ476 
97f l001 
97Fl001 
97FLOOI 
0Fll76 
OF3176 
OF3176 
7F3476 
7Fl476 
7FJ476 
7'3476 
7Fl476 
7Fl476 
7Fl476 
7'3476 
7f3476 
9F3812 
9F3812 

· 9F3812 
9F3812 
9F3812 
9F3812 
9F3812 
9F3812 
lf3954 
1FJ954 
tfl954 
lf3954 
1'3954 
2'4116 
2'4116 
2F41t6 

p 1.000000 
p 1.000000 
p 1.000000 
p 10.00000 
p 10.00000 
p 10.00000 
P· 1.000000 
p 1.000000 
p .1.000000 
P O.JOOOOO 
p 0.500000 
p 0.500000 
p o. tOOOOO 
p q.100000 
p 0.100000 
p 0.500000 
p 0.500000 
p 0.500000 
p 0.500000 
p 0.500000 
P o.500000 
p 0.500000 
p 0.500000 
P o.500000 
"0.500000 
A 0.500000 
A 0.500000 
A 0.500000 
A 0.500000 
" 0.500000 
A 0.500000 
A 0.500QOO 
p 2.000000 
p 2.000000 
p 2.000000 
p 2.000000 
p 2.000000 
p 5.000000 
p 5.000000 
p 5.000000 

1.000000 
1.000000 
1.000000 

10.000000C 
10.ooooooc 

. 10.000000C 
1.000000 
1.000000 
1.000000 
0.500000 
0.500000 
0.500000 
0.100000 
0.100000 
0.100000 
0.500000 
0.500000 
0.500000 
0.500000 
0.500000 
o.500000 
0.500000 
0.500000 
0.500000 
0.500000 
o.500000 
0.500000 
0.500000 
o.500000 
0.500000 
0.500000 
o.500000 
2.000000 
2.000000 
2.000000 
2.000000 
2.000000 
5.000000 
5.000000 ... 
5.000000 

19.00 
. 79.00 

79.00 
79.00 
79.00 
79.00 
79.00 
79.00 
79.00 

too.oo 
100.00 
100.00 

t.oo 
1.00 
1.00 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 
60.00 

100.00 
1.00 
8.oo 
8.oo 
8.00 
8.00 
1.00 

100.00 
1.00 
.1.00 
1.00 
1.00 
1.00 

47.00 
47.00 
47.00 

0.790000 
0.790000 
0.790000 
7.900000 
7.900000 
7.900000 
0.790000 
0.790000 
0.790000 
0.500000 
0.500000 
0.500000 
0.001000 
0.001000 
0.001000 
0.300000 
0.300000 
0.300000 
0.300000 
0.300000 
0.300000 
0.300000 
D.300000 
0.300000 
0.500000 
0.040000 
0.040000 
0.040000 
0.040000 
0.040000 
0.040000 
0.500000 
0.020000 
0.020000 
0.020000 
0.020000 
0.020000 
2.350000 
2.350000 
2.350000 

~ 
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ANTICIPATED RESIDUE llFORllATUlll FOR CASMELL -R n31C DATE: 06/23/97 PAGE: 2 

'""'"".""" .. ~,,._. I • .-. - -· ·--·- .. ............... __ ., .,."'" ... .- a• .. _...--....... "''"''"'" 
Myclobut.,11 (Syatene/Rolly> 2yr feeding· rot Testicular atrophy. ADI Uf ··>100 llo date I-· NED revl.- 01/27/1!8 

Coswell tn31C MOEL• 2.4900 1111/kg OPP RfD• 0.025000 EPA verif fed 02/25/1!8 
CAS lo. 8167Hl9·0 50.00 PP' EPA RfD• 0.000000 111111 revf.- 1992 
A. I. CODE: 121!857 LEl• 9.8400 .. /kg RfD/Pll revl.- 04/211/94 
CFR lo. 180.443 200.00 PP' lo evidence of cercinog· EPA deferred 04/28/94 

1115 4l50 ONCO: E •RfD' .. c-l•tee' enicitv in rats or aice. On IUS 

TOLERANCE ANTICIPATED RH. VALUE USED 
FOlll CODE FOlll fOlll f ORM PET.I (fllll) RESIDUE (fllll) AR STATISTIC TYPE X CllOI' TREATED I• TAS llUll (fllll) 

--
05002AA CHEHIES·FR£SH 6Z CllOICED· FRESH OI FIOZl!l·IAKED ZF4116 p 5.000000 5.000000 41.00 Z.350000 
05002DA CllEHIES·DtllED 00 llOT SPECIFIED (MO ClllSUllPTION) 2F4116 P S.000000 5.000000 47.00 2.350000 
05002JA CNERRIES·.llllCE 15 IAll·FKSH OI - 2F4116 P S.000000 5.000000 47.00 2.350000 ' 05002JA CllERR I ES· .1111 CE 21 CllOICED·IFS ZF4116 p 5.000000 5.000000 47.00 Z.350000 
D5003M llECTMlllEI 10 RAIMKSH OR IFS 9f311t1 p 2.000000 2.000000 21.00 0.420000 
~ PEACllES·FIESH 10 llMl-FRESH OI IFS 9F31111 p 2.000000 2.000000 22.00 0.440000 
05004M PEACllES·FIESK 21 COOICEll·IFS 9FJ8t1 · P 2.000000 2.000000 22.00 0.440ooo 
D5004M PEACllES·FRESN 31 CllOICED·FRESI OI - 9F31111 p 2.000000· 2.000000 22.00 0.440000 
D5004M • PEACHES·FRESH 51 CllOICED:CAlllED 9F311t1 .p z.000000 2.000000 22.00 0.440000 
05004DA PEACllES·DtllED 10 RAii-FRESH OR IFS 9f31111 . p ,2.000000 2.000000 ZZ.00 0.440000 
05004DA PEACHES·DlllED 21 COIJICEll·lfS 9F31111 p 2.000000 2.000000 22.00 0.440000 
D50D5M PLIJIS· FRESH 10 IAll·FRESH OI IFS 1F39S4 p 2.000000 2.000000 3.00 0.060000 
D50D5M PLlllS· fRESH 31 CllOICED·FRESH OI ~D 1F39S4 ., 2.000000 2.000000 3.00 0.060000 
D5005DA PLlllS·PllUllES 10 llAU·FRESH 01 IFS IH5'GI f 1.000000 l.OOOOOOC 3.llO 0.240000 
D5005DA PLlllS·PllUllES 21 COOICED·NFS 1115'G1 p 1.000000 e.ooooooc 3.00 0.240000 
D5005DA, PLlllS·PllUllES 31 COOICED·fllESll OR - IH5608 p 8.000000 11.000000C 3.00 0.240000 
D50D5JA PllUllE·JUICE 10 RAU•FRESH Oii NFS IF39S4 p 2.000000 2.000000 3.0o 0.060000 
050D5JA PllUllE·JUICe" 6Z CllOICED·FRESH OR FllOZEN·BAKED IF3954 p 2.000000 2.000000 3.00 0.060000 
0600ZM BAIAllAS·UllSPl!C 22 cobll:ED·FRESH·IAKED 2E04141 A 4.000000 o .. 800000 11111.00 O.llOOOOO 
06002A8 -S·FIESH 10 RAU·fRESH OR NFS 2£04141 A 4.000000 0.800000 100.00 O.llOOOOO 
06002AI -llAS·fRESH 21 COOICED·NFS 2£04141 A 4.000000 0.800000 100.00 O.llOOOOO 
06002AI -S·flESH JI CllOl:EO·fRESH Oii ~ 2£04141 A 4.000000 0.800000 100.00 O.llOOOOO 
06002DA -S·DtllED 10 RAU-FRESH OR NFS 2£04141 A 4.000000 0.800000 100.00 O.llOOOOO 
06002DA- -S·DtllED 21 COOICED·IFS 2E04141 A 4.000000 0.800000 100.00 D.800000 
06016M PLANTAINS 21 COOICED·IFS 2£04141 A 4.000000 0.800000 100.00 O.llOOOOO 
0601611.A PLMITAINS 23 CllOl:ED·FRESH"IOlLED 2£04141 A 4.000000 0.800000 100.00 O.llOOOOO 
0601611.A PlANlAllS 25 CllOl:EO·flESH·fllEO 2£04141 A 4.000000 0.800000 100.00 O.llOOOOO 
IOOOZM CMTAUJIJ'ES·UllsP 00 llOT SPECIFIED (llO COllSUMPTION) SECTlll p 0.300000 0.300000 100.00 0.300000 
10002111 CAllTAl.CU'ES·PUl.P 10 RAU·FRESH OR IFS SECTll p 0.300000 0.300000 100.00 ·o.300000 
10002A8 CAllTAl.CU'ES·PULP 21 CllOl:EO·IFS SECTl8 p 0.300000 0.300000 100.00 0.300000 
IOOOlM CAUMS 10 IMl·FRESH OR IFS SECTl8 p 0.300000 0.300000 100.00 0.300000 
10004M CRH- 00 llOT SPECIFIED (1111 COllSUMPTION) SECTlll P O.JqOOOO 0.300000 100.00 ·o.300000 

· 10005M HClllEYllEll llElONS 10 IAU·FRESH OR NFS SECTl8 p 0.300000 0.300000 100.00 0.300000 
10007M PERSION MELONS 00 llOT SPECIFIED (MO COllSUllPTION) SECTll p 0.300000 0.300000 100.00 0.300000 
IOOOIAA IMTEllllELON 10 RAU-FRESH OR NFS SECTlll p 0.300000 0.300000 100.00 0,300000 
IOOOIAA IMTEllllElON 21 CllOl:ED•NFS SECTlll p 0.300000 0.300000 100.00 0.300000 
10010M CUCUllERS 10 RMI-FRESH OR IFS SECTll p 0.300000 0.300000 100.00 0.300000 
IOOIOM CUCUllERS II IAll·FRESH·PICKLED,CORNED,OR QJllEO SECTlll p 0.300000 .0.300000 ~ 100.00 0.300000 
10010M CUCUllERS 21 CllOICED·NFS SECTlll p 0.300000 0.300000 100.00 0.300000 
10011M Pl#IPICIN 21 CllOl:ED·lfS SECTlll p 0.300000 0.300000 100.00 0.300000 
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CHEM CAl ~ FFEtTS IEFEREllCE s DATA S CIJIMENTS STATUS 
j!yelabutMill (Syst.,./Rollyl Testicular etrllflhy. API UF ·->1 No date tllf"I· MED rovl- 01/27/: 

c ..... u ml« OPP RfD• 0.02SOOO EPA ..,rifled 02/25/811 
CAS No. 811671-119-0 EPA RfD• 0.000000 111111 .. ,,;.- 1992 
A. I. CODE: 128857 . . RfD/PI r8Ylewd 04/211/94 
tFR No. 180.443 EPA deferred 04/28/94 

185.4350 On IRIS. 

TOl.ERANCE ANTICIPATED RES. YAlUE USED 
FOOD aJOE FOOD FOlll fOllll PET.I (ppl) RESIDUE (ppl) AR STATISTIC TTPE X ~ TIEATED IN TAS llUll (ppl) 

--
IOOllM 

_,. 
22 CllOICEll·FIESH·IAKID SECTl8 p 0.300000 0.300000 100.00 O.JOOOOO 

10011M -IN 62 COOKED·FRESH OR FllOZEN·IAKID SECTlll p 0.300000 o.300000 100.00 O.JOOOOO 
1001lM 511/ASll·-· 10 IMl·FIESH OR NFS SECTlll p o.300000 0.300000 100.00 O.JOOOOO ' 1001lM 511/ASM·-I 21 COOKED·NFS . SECTlll p 0.300000 0.300000 100.00 O.JOOOOO 
10014M 511/ASll·lllNTEI 10 IMl·FIESH OR NFS SECTlll p 0.300000 0.300000 100.00 O.JOOOOO 
10014M 511/ASll·llllTH 21 i:OOUD·llfS SECTl8 p 0.300000 o.300000 100.00 O.JOOOOO 
10014M 511/ASH·lllNTEI 31 COOl:EO·FRESH OR CAllllEll SECTlll • P 0.300000 0.300000 100.00 O.JOOOOO 
10017M II TTER MELOll 21 COOl:EO·NFS SECTll p 0.300000 0.300000 100.00 0.300000 
10020M ·-l- 00 llOT SPECIFIED (llO COllSlllPTIOll) SECTl8 • p 0. 300000 0.300000 100.00 0.300000 
11003M PEPPEIS,Sll!ET 10 IMl·FIESH OR NFS 97CAOJ6 P,1.000000 1.000000 . 100.00 1.000000 
11003M PEPPEIS,Sll!ET 21 COOKED·NFS 97CA0]6 p 1.000000 1.000000 100.00 1.000000 
11003AI CHILI PEPPERS 00 llOT SPECIFIED (llO COllSlllPTIOll) 97CAOJ6 p 1. 000000 1.000000 100.00 1.000000 

.11003AP PEPPEIS·OTHEI 10 IAll·FIESH .OR NFS 97CA0]6 p 1.000000 1.000000 100.00 1.000000 
11003AP PEPPEIS-OTllEll 21 COOKED-NFS 97CA036 , 1.000000 1.000000 100.00 1.000000 
11003AP PEPPEIS·OTHER 51 COOl:ED·CANNED 97CAOJ6 P 1.000000 1.000000 100.00 1.000000 
11004M PINIEITOS 10 IAll·FIESH OR NFS 97CA036 p 1.000000 . 1.000000 100.00 1.000000 
11004M PINiHTOS 21 OOOUO·llfS 97CAOJ6 p 1.000000 1.000000 100.00 1.000000 
11004M PIMIENTOS·.' 31 COOl:EIMllESH OR CAllllED 97CA036 p t.000000 1.000000 100.00 1.000000 
11005M TGllATOES·llllOl.E 10 IMl·FIESH Oii llFS 97CA042 • 0.300000 0.300000 100.00 0.300000 
11005M TGllA TOES ·Wltlll.E 21 OOOUO·IFS 97CA042 N 0.300000 . 0.300000 100.00 0.300000 
11005M TGllATOES·Wltlll.E 31 COOKEO·FRESH OR CAlfflED 97CA042 I 0.300000 0.300000 100.00 0.300000 
11005JA TGllATOES·.llllCI: 10 llAll·FllESH Oii IFS 97CA042 • 0.300000 0.300000 100.00 0.300000 
11005JA TGllATOES·JUICI: 21 COOl:ED·NFS 97tA042 N 0.300000 0.300000 100.00 O.JOOOOO 
11005111 TGllATOES·PllllEE 10 llAll·FtESH Oii NFS 97CA042 • 0.600000 0.600000 100.00 0.600000 
11005IA TGllATOES·PUllEE 21 tllOKEO·llfS 97CA042 II 0.600000 0.600000 100.00 0.600000 
11005111 TGllATOES·PllllEE 31 COOKED·FRESH Oii CAllllED 97CA042 • 0.600000 0.600000 100.00 0.600000 
1100511A TGllATOES·PllllEE 32 COOKEO·FRESH Oii CAlltlED·BAKEll 97CA042 II 0.6ooooo 0.600000 100.00 0.600000 
11005RA TlllATOES·PUllEE 51 COOl:ED·CANNED 97CA042 II 0.600000 0.600000 100.00 0.600000 
11005TA TOllATOEl·PASTE 21 CIJOKED·NFS 97CA042 II 1.200000 1.200000 100.00 1.200000 
11005111 . TCllATOES·PASTE- 22 CIJOKEO·FIESH·IAKED 97CA042 II 1. 200000 1.200000 100.00 1.200000 
11005TA TOllATOES·PA$TE 31 tllOKED· FRESH Oii CANNED 97CA042 II 1.200000 I .2oo00o 100.00 1.200000 . 
11005IM TOllATOES·CATSUP 21 COOICED·llFS 97CA042 II 0.600000 0.600000 100.00 0.600000 
1600ZM ASPAUlllS 21 CIJOKED·llFS 97CA026 p 0.010000 0.010000 100.00 0.010000 
1600ZM ASPARAGUS 23 tllOKED·FRESH·llOllEO 97CA026 P 0.010000 0.010000 100.00 0.010000 
270030A COTTOISEED·Oll 111 PROCESSED 01 l 4F4317 p 0.020000 0.020000 1.00 0.000200 
2700-SW. COTTOll$EED·MEAI. Ill PROCESSED Oil 4f4317 p 0.020000 0.020000 1.00 0.000200 
2ll080M PEPPElllllllT 00 llOT SPECIFIED (llO COllSIJIPTIOll) 9710014 p 2.500000 2.500000 100.00 2.500000 
2llOllOoll PEPPElllllNT ·Oll 00 llOT SPECIFIED (llO CDHSlllPTIOlll 9710014 p 2.500000 2.500000 ~ 100.00 · Z.500000 
2llOllM SPE-lllT 00 llOT SPECIFIED (llO COllSlllPTIOll) 9710014 p 2.500000 2.500000 100.00 2.500000 
2llOllOll SPE~lllllNT·Oll 00 llOT SPECIFIED (llO CDHSlllPTIOll) 9710014 p 2.500000 2.500000 f00.00 2.500000 
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"'SK."'"""' ialUU'I I 1r-11: . ............ " ............... .,... ..... .. "'" - .~ .. .........--..... ..."'"' .. 
11yc1.,...t1111t csvstene/R1tlv> Zyr feeding· r•t Testicular atrophy. ADI UF ··>100 No data geps. HED reviewed 01(27/811 

Clawell mJIC llOfl• 2.4900 1111/kt OPP RID• 0.025000 EPA verified 02/25/811 
CAS No. 118671•19·0 50.00 ,,,.. EPA RfD• 0.000000 llff<l .reviewed 1992 
A.i. CODE: 1211857 LEL• 9.11400.1111/kg RID/PR reviewed 04/28/94 
CFR No. 180.443 • zoo.oo ,,,.. No e~f dence of c1rcf nog· EPA deferred 04/28/94 

185.4350 OllC"• ~ ,.,ft,,,. c-1u~ enicftv in rats or •Ice. on IRIS. 

TOLERAllCf MlllCIPAlED RH. VAllJE USED 
fOll).CODE fOll) FOCll f DRll PU.I (ppo) RESIDUE (IJPI) AR STATl~TIC TYPE X CllOP TREATED IN TAS llUN (P!JM) 

-
4305W 11111£ A111 SHERRY 10 llAll-fllElll Oil NFS 7f3476 p 1.000000 1.000000 79.00 0.790000 
4305W lllllE Alll SlfflllY 21 COOICEO·NfS 7f3476 p 1.000000 1.000000 79.00 0.790000 
5000CIDI NILK·NOll·fAT SOL 10 llAll·fllESN Oil NFS Of 3876 p 0.200000 o.zooooo 100.00 0.200000 
5000CIDI NILK·NOll·fAT SOL 21 COlltED'IFS Of 3876 p o.zooooo o.zooooo 100.00 0.200000 
5000CIDI NILK·NOll·FAT SOL 51 COlltliO~- OF3876 p 0.200000 0.200000 100.00 0.200000 
50000f A NILK·fAT SIJl.IOS 10 llAll·FIESH Oil NFS OF3876 p 0.200000 0.200000 100.00 0.200000 
50000FA NILK·fAT SOI.IDS 21 coo«ED·NfS Of3876 p 0.200000 0.200000 100.00 0.200000 
50000f A NI LK ·f AT SOI. IDS 51 coom>·CAllllED Ofl876 .. 0.200000 o.zooooo 100.00 0.200000 
50000SA NILK SUG ILACT) 21 CIJOl(ED·lfS Of31176 p 0.200000 0.200000 100.00 0.200000 
50000SA Nill SUG (LACT) S'I COlltliD·CAllllED Ofl876 'p 0.200000 0.200000 100.00 0.200000 
510011A IEEF-llEAT 8YP 21 CIJOl(ED·NFS 0Fl876 P'0.200000 0.200000 100.00 0.200000 
5300111A llEEF-llEAT IYP 26 CIJOl(ED·FllESH·l'ICKLED,COllllED,Oll CUllED Ofl876 p 0.200000 0.200000 100.00 0.200000 
5300111 IEEf·OTlf OllGAll 21 COOICED·IFS Df3876 p 0.200000 0.200000 100.00 o.zooooo 
5300111 BEEF·OTH OllGAll 51 COOICED·CAllllD Of 31176 p o.zooooo o.zooooo 100.00 o.zooooo 
53001DA 8EEf·DRIED 21 COOICED·NFS Ofl876 p 0.100000 0.100000 100.00 0.100000 
S3D01FA IEEF·fAT 10 RAll·FRESH Oil NFS Of3876 p 0.050000 0.050000 100,DO 0.050000 
53DOIFA BEEF·fAT 21 COO«ED·NfS Of3876 p 0.050000 0.050000 100.DO 0.050000 
53D01fA IEEF·fAT · :' 22 COOICED·fRfSH·llAIED Of3876 p 0.050000 0.050000 100.00 0.050000 
53D01FA IEEF·fAT 23 COOICED·fRfSN·IOllfD Of 3876 p 0.050000 0.050000 100.00 0.050000 
S3001fA 11£Ef·fAT 24 COOICED·Fl£SN·ta01LEO OF3876 p 0.050000 0.050000 100.00 0.050000 
S3D01FA lfEF·FAT 25 COOICED·FllESH·FllED OF3876 p 0.050000 0.05!)000 100.00 0.050000 
53D01KA lfEf ·KIONEY 21 COOO:D·NfS Of3876 p 0.200000 0.200000 100.00 0.200000 
53D01LA 8EEf·llVfll 25 COOKEO·fllESH·FlllED Of3876 p 1.000000 1.000000 100.00 1.000000 
53D01LA lfEf·llVEll 31 COOICED·flESN OR WNED Of 3876 p 1.000000 1.000000 100.00 t.000000 
Sl00111A llEEF·LEAI 10 llAll·FR£SH OR IFS Of 3876 p 0.100000 0.100000 100.00 o. 100000 
53D0111A lf£f·l£AN 21 COOICED·llFS OF3876 p 0.100000 0.100000 100.00 0.100000 
5300111A llEEF·LfAlf 22 COOICED·fRfSH·llAICED Of3876 p 0.100000 o. 100000 100./Jo 0.100000 
5300111A llflif·LW 23 COOICfD·FRESN·IOILED Of3876 p 0.100000 o. 100000 100.00 0.100000 
53D0111A lfEF·LW 24 COOICED·fRfSlf· .. OILED OF3876 p 0.100000 0.100000 100.00 0.100000 
53DOZIA -T·NEAT IYP 00 llOT SPECIFIED (110 COllSIJllPTlllll) Of 3876 p 0.200000 o.zooooo ID0.00 0.200000 
53DOZU -T·OTI OllGAll 00 llOT SPECIFIED (llO COllSIJllPTl<MO OF3876 p 0.200000 0.200000 100.00 D.200000 
5300ZFA -T·FAT 21 COOICED·FRESH·IOILED OF3876 p 0.050000 D.050000 100.00 0.050000 
53D02FA -T·fAT 25 COOICED·fRESH·fllED Of3876 p 0.050000 0.050000 100.DO 0.050000 
53002KA -T·KIDNEY 00 llOT SPECIFIED (llO COllSIJllPTlllll) Df3876 p 0.200000 D.200000 100.00 0.200000 
5300ZLA -T·LIVER DO NOT SPECIFIED (llO tl!llSIJllPTlllll) OF3876 p 1.000000 1.000000 . 100.00 1.000000 
5300ZllA -T·LEAN 21 COOICEO·FRESH·IOllED Of3876 p 0.100000 0.100000 100.DO 0.100000 
5300ZllA -T·LW 25 COOICED·FIESH·fRIED OF3876 p 0.100000 0.100000 100.00 0.100000 
'53003AA HOllSE 00 llllT SPECIFIED Cllll COllSIJllPJlllll) Of3876 p 1.000000 1.000000 100.00 1.000000 
53005U IHEfP·llEAT IYP 21 COOCED·NfS OF31176 p 0.200000 o.zooooo ... 100.00 0.200000 
5300511 SHEEP·OTH OllGAH 21 CIJOl(ED·MfS Of3876 p 0.200000 0.200000 100.00 0.200000 

~ 
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CHElll L ~ EFFECTS REFERE DOSES DAlA GAPs MTS ST~TUS 
ilyctobut., I (Syat.,./Rall y) 2yr I Testicular atropiy. ADI Uf ·->100 llo data gepa. HEii reviewed 01/27/88 

cu ... 11 mSK llOEL• oPP RID• 0.025000 EPA verified 02/25/1111 
CAS •o. 18671·89·0 EPA RID• 0,000000 WltO revl- 1992 
A.I. CClllE: 12111157 .. LEL• RID/Pit revl ...... 04/28/94 
CFR No. 180.4'3 EPA deferred 04/2JJ/94 

1 4 0 On IRIS 

Tlll.ERAllCE ANTICIPATED RES. VALUf USED 
FOOD CllOE FOOD FOOD F°"" PET.I (pp.) RESIDUE (pp.) AR STATISTIC TYPE 1' cimP TREATED IN TAS llllll (f1119) 

5JCI05FA INEEP·FAT 21 COIJKED·IFI OFJl76 p 0.050000 0.050000 100.00 0.050000 
5JCI0511'A SNEEP·ICIOIEY 21 COIJKED·IFS OFJl76 p 0.200000 0.200000 100.00 0.200000 
53005LA SNEEP·LIVEI . 00 llOT SPECIFIED lllO COll1UllPTloil) OFJl76 p 1.000000 1.000000 100.00 1.000000 
53005M SllEEP·LEAI ZI ClllllCED·IFI OFJl76 p 0.100000 0.100000 100.00 0.100000 
5300$llA SNEEP·LEAI 31 COIJKED·FREU OR CAlllED OFJl76 p 0.100000 0.100000 100.00 0.100000 
5300dlA -IC·llEAT IYP Z1 COIJKED·IFI OFJl76 p 0.200000 o.ZOOciOO 100.00 0.200000 
53006ll -IC·OTN OIGAN 21 ClllllCED·IFI OF31176 p 0.200000 0.200000 100.00 0.200000 
53006ll -K·OTH CJIGAN ~ ClllllCED·FREU·PICl:LED,CClllED,OR MED OF3876 p 0.200000 0.200000 100.00 0.200000 
5J006FA l'OlllC·FAT 1~ ltAll·FIESI 1111 IFS OF3876 .p 0.050000 0.050000 100.00 0.050000 
5J006FA -IC·FAT 2 COOKED·IFI . OFJ876 p p_.050000 o.050000 100.00 0.050000 
.SJ006FA -K·FAT 23 ClllllCEO•FllfSl·IDILED OFJ876 p 0.050000 0.050000 100.00 0.050000 
SJ006FA -IC·FAT 25 COOICEO·fllfU·fllED Of 3876 P o.050000 o.050000 100.00 0.050000 
5J006f A PClllC•FAT 26 COOICED•FIEll•PIO:LED,CClllED,CJI MED OFJ876 p 0.050000 0.050000 100.00 0.050000 
53006KA PCJllC •ICllJllEY 21 COOICEO·lfS OFJll76 p 0.200000 0.200000 100.00 0.200000 
,5J006lA PCJllC • LI VER 21 ClllllCED·llFS Ofll76 · P 1.000000 1.000000 100.00 1.000000 

-5J006lA PCJllC·llVEI 25 ClllllCEO·flESll•fllEO Of31176 p 1.000000 1.000000 100.00 1.000000 
53006llA PCJll( • lEAll 21 COOICEO·lfS OfJll76 p 0.100000 0.100000 100.00 D.100000 
530CNllA PCJllC • LEAi -: 25 COOkED·flEll·FllEO OFJll76 p 0.100000 0.100000 100.00 0.100000 

.530CNllA PCJllMEAN · 26 ClllllCED"flESll·PICICLED,CCJllEO,OR MED Ofll76 p 0.100000 0.100000 100.00 0.100000 
5500llA TIJRli:EY·IYP 21 COOKEO·lfS 7F3476 p o.ozoooo o.ozoooo 100.00 0.020000 
5500llA TURKEY ·IYP 26 COOKEO·fRESll·PICICLED,CCJINED,OR MED 7F3476 p o.ozoooo o.ozoooo 100.00 0.020000 
5500llLA TUlllCEY ORGAN · 21 COOICED·IFS 7F3476 p 0.020000 o.ozoooo 100.00 0.020000 
5SOOllLA ' TUlllCEY CJIGAN. 25 ClllllCED•FlESl·FllEO 7f3476 p 0.020000 o.ozoooo 100.00 0.020000 
5SOOlllA TUllKEY V/0 SKIN 21 ClllllCED·lfl. 7f3476 P o.020000 o.ozoooo 100.00 0.020000 
5SOOlllA TUlllCEY V/0 SKIN 31 COOICEO·flESN OR ~ 7F3476 p 0.020000 o.ozoooo 100.00 0.020000 

· 5SOOlllA TUlllCEY V/O SKIN 62 COOICED·flESH OR FROZEN·llAICED 7F3476 p 0.020000 o,ozoooo 100.00 0.020000 
5500llll TUlllCEY+SICll . 21 COOICEO·lfl 7F3476 p 0.020000 0.020000 100.00 0.020000 

. 5500llll lUlllCEY+SIClll 25 COOKEO·FIESN·fllED 1F3476 p 0.020000 o.ozoooo 100.00 0.020000 
550Dlllt TUlllCEY-lllSPEC 21 ClllllCED·MfS 7F3476 p 0.020000 0.020000 100.00 0.020000 
550131A l'CIUl.TIY,OTN·BYP OD llOT SPECIFIED (llO Cl*SlllPTll*) 7F3476 p 0.020000 0.020000 100.00 D.02®00 

: 5501JLA POUi. TIT ,ORGAN 25 ClllllCED·FIESN·FllED , 7F3476 p 0.020000 0.020000 100.00 D.020000 
~· . 55C11JllA POUi. TIT ,OTHER 21 COOICED·IFS 7F3476 p 0.020000 0.020000 100.00 0.020000 

55014AA . EGGS·-.£ 10 IAV·FIESH Oii IFS 1F3476 p o.ozoooo D.020000 100.00 0.020000 
55014AA EGGS•-.£ 21 COOICED·llfS 7F3476 p 0.020000 o.ozoooo ttl0.00 0.020000 
55014AA EGGS·-.E 22 COOICED·FIESN·llAICED 7f3476 p 0.020000 0.020000 100.00 0.020000 
55014AA EGGS·-.£ 23 ClllllCEO·FIESH·IOILED 7F3476 p 0.020000 0.020000 100.00 0.020000 
55014M EGGS·-E ZS COOICED·FIESN·fllEO 1F3476 p 0.020000 0.020000 100.00 0.020000 
5501W EGGS·MIUTE OllLY ID IAM·FIESH OR IFS 7F3476 p 0.020000 0.020000 - 100.00 0.020000 
55014AI EGGS·MlllTE OllLT 21 COOICEO•llFS 7F3476 p 0.020000 0.020000 100.00 0.020000 
55014AI EGGS·WlllTE l*LY 22 ClllllCED·flESH·llAICED 7F3476 p 0.020000 D.020000 100.00 0.020000 
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